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1 ar Sir, — I bare exuEca&c "Uj* r.j^TLg'^iii: -.la'; i». ;-v::- 
nev \Tithmetic« witi » nitci tr:fc2i':JiiL sji^ 117 xiuiu^rruiit -r:- 
garements woald adiiiit; uKi nkTt x«( ii^hssiiUL ^ ««.; m^- :.u.: 
It a}. pears to me tlecidedlj snipehi«: it trtrj iru*?: t-^-Ai^ v ■.. 
whicK I am acquaii^ted. In jiMtirrnj^ iiit biiitii'* ui?Li. ^f*i ?«::♦: 
and easy to learners. Cspecolljr iin-'-t iff l:. *:tr j i;^;^ Zitt 
method which tou Lave p-ii^i^rc 1l d*n*:jt'ji'iir "w p^ii*' -i»^^ iUi- 
the general process ocder cacli ixle- ji fiuti- 'ja:: vj'.l l:.* l-v 
tention. the learner mill beibli tc- pij-^ue "Kiifc miyorsdr. t. .-^ * 
understanding:] V. with lircle, or ii<^ LbfelsULLc-e f'^oi i.:t "*^«'*.»-. 
In this respect, the worL ^V:\ i#*: f* -'jj l *cJui.w-». i ■<•■»-•..»- - 
not o;iiy to letr::»rri. b-i 'o •.eL::*rt t.n.; vy "^ii*f" l^ *.*r. .; 
much lad>our iu tie wajr ^ t3;,-it:-t"-l'. 1- li-;I ».i.t.,. -i.^ :. :;. ' •. •. • - 
vote nyre of their time md atiit&tjoc t& <^tbfcr ti -^'Jet H i..t fc: :^u . .. 
That you will meet with merited socceie in thk y^hicCiML^ ^% 
the ardent wi&h of. 

Sir, TOUT obediait fterraztt. 
Sir. Thomas W. Cankliog. * WILLIAM BELDEX. 



From Mr. S. Hammond, teacher of Public SdMiol, Xo. 4. andfrnsa Mr. 
George Ereritt, teacher of Pcblic Sdtool, Xo. li. 

Mr. Conkling, New-Torik, 2d Feb. U^I. 

Dear Sir, — Agreeably to your reqoeft, we bare gzren ii.e 
manuscript copy of your Aridimetic« as attentiTe a perusal as 
the hurry of business and occa«onal intermptioiis would permh; 
and do not hesitate to express a (aTorabie optnioa of the perfor- 
mance, es|>ecialW for banners, and those who may be under 
the necessity of^ resorting to self4nstnictioii, in that useful 
branch. \Ve wish you much success in its poblication. 

GEORGE E^'ERITT, 
S. HAMMOND. 



From Aaron M. Merchant, Esq. late principal of Union Hall Acadcmj^ 
author of the ** American School Grammar," &c. 

Mr. T. W. Conkling, New-York, Feb. 15, 1831. 

Sir, — I have examined your new Arithmetic in manuscript, 
with as much care as the limits of my leisure would allow. Your 
plan of arrangement is certainly good, the illustrations simple, 
and well calculatckL to arrest (ne attention, and fac*''*"*** the 
progress of learners; and the tables, to say the b 
nious I ihmk your arrangement an Vm^voiN^mffl 
other that has fallen under tny ^A»ct\a6au% 
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ther merit which jour Arithmetic has, which is certainly a 
desideratum. It is not a patchwork of those numerous publica- 
tions, which have been turned out of the hands of compositors 
upon the world, since the days of Dil worth : so far as I have 
seen, its questions to exercise the mind of the student, are drlgi- 
nal. Were I, as I have been, en^ged in the instruction of 
youth, I should feel it my duty to introduce your Arithmetic, 
jiot to the exclusion of others, but in connexion with them, for in 
so doing, I am confident it would save me much labour in writing 
new exercises. I sincerely hope that you may receive ample 
reward for your labour, m preparing it for the press. 
Respectfully, I have the honour to be vours, &c. 

A. M. MERCHANT. 



From Mr. Jared B. Peclc, teacher of a select English School. 

Mr. Thomas W. Conkling, 

Sir, — I YiBYe partially perused the MS. of your ** Young 
Arithmetician's Guide," &c. and was much pleased to see each 
compound rule immediately preceded by its appropriate table, 
which I consider important Your examples for illustration are 
also well calculated to impress the principles of the rules upon 
the scholar's mind, and cause him to think for himself, vrithout 
which, " the young arithmetician" will never become a praciica/ 
one. "Wishing you success in your attempt to benefit the young 
student in a very important branch of education, I shall in- 
troduce your Aritlimetic into my school as soon as published. 

Respectfully, your friend, 
New-York, April 2, 1831. J. B. PECK. 

From Mr. Joseph McKeen and Mr. T. Whillock, principals in Union 

Hall Academy. 
Mr. T. W. Conkling, 

Sir, — ^We have examined the Arithmetic which you propose 
to publish, and are of opinion that it is in some respects pretera- 
ble to any in use. Without pretending to have made any new 
discoveries in the science of numbers, you appear to have fol- 
lowed the models that have the sanction of public approbation. 
The blanks, which you have left in your directions for an opera- 
tion, requiring the learner to determine, from the nature of the 
question, what elementary rule must be applied, are calculated 
to develope the reasoning faculties; and it appears to have been 
your aim, to elicit thought. Marty very able scientific writers 
on this subject, have been less successful in this particular. We 
have no doubt but your book will come into honourable rivalry 

'^ the best in use. 



RECOMMENDATIONS. v 

From the Rev. Thomas McAuley, D.D. L.L.D. late professor of Mathe- 
matics in Union College. 

Mr. Thomas W. Conklinff, Philadelphia, July 19, ] 831. 

Dbar Sir, — I have read with great pleasure, jour interest- 
ins Blements of JrUhmetie, and am fully of the opinion that it 
v/u\ be a very profitable book for the use of those wno are begin- 
ning that interesting branch of science, a branch which 
every child should be made familiar with. I think there is a 
charming simplicity, and natural order, and harmony, main- 
tained tnrougli the whole treatise, which could not have been 
obtained otherwise than from ;^our long experience in teaching, 
and your good sense in observing; and which cannot fail to se- 
cure the approbation of all who are in the habit of instructing 
children, as soon as they become acquainted with it. 1 think 
your book will help botn the teacher and the pupil, and make 
the labour light and pleasant. I would have been pleased to have 
seen more examples for practice appended. 
I am very smcerely and affectionately, 

Your friend and servant, THOMAS McAULEY. 

From the Ber. William McMiirray, D.D. 

As far as I have been able to examine The Founs •Srithme' 
tician^s Guide^ by Mr. Conkling, I fully acconl wim the pre- 
ceding opinion of Dr. McAuley. \Vm. McMURRAY. 

New-York, July 21, 1831. 

From Mr. John Gould, principal of the Japhian School. 
Mr. T. W. Conkling, New-York, Julj 21 , 1 83 1 . 

Sir, — I have examined your new Arithmetic, which you left 
me in sheets, with as much care as my other calls would admit, 
and have formed a very favourable opinion of its merits. 
The ar;angement and exemplification of the various rules meet 
my entire approbation; and the directions for solvins the ques- 
tions, (whicn are nearly all original,) are well calculated to re- 
lieve the teacher from so frequent application, by directing the 
scholar to your copious and well-arranged tables. To test their 
utility, I gave the book to one of my pupils, ciphering in Reduc- 
tion, who was unusually puzzled to know when to divide and 
when to multiply, and by what, and was confirmed in the opinion 
I had formed of their usefulness. I need not say I shall intro- 
duce it into my school immediately after vacation. Hoping you 
may be rewarued for your labour, 

I remain yours vrith respect, JOHN GOULD* 

_, ^ ... l^rom the Rev. John M. ¥Lxe\i«. 

Air. ConkliDgf - . 

/>£>ijB 5/if,— If, after (he very Viaaty Awice^N«Va3iSt^ 

I have had dme to bestow upon your ^\i,\^VI ^ 
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attraewd 



(as vou desired me.) to express an opinion of its mejits, 
hesitate to say, that that part of itsolan wliieh most attrai 
my attention, seems calculated to aSord benefit to both teachers 
and scholars. Ity inducing the latter to think for themaelveB, 
you do them an especial service; and this you do, by rumiaUng 
them with ample materials and facilities in the numerous eMtm- 
ples SiJui guides which are given under every rule. Thestndent 
IS here excited to enquire and experiment for himself, by the 
very spirit of philosophy, the desire of discovering truth, and is 
led on from attainment to attainment just because he has light 
enough aSurdcd to assist him in the search, and is rewarded Tor 
his inh/fi^rif pursuit by the k no wleilge which he has attained 
for himself. In this enc|uiring age he who imparts that informa- 
tion which either unfolds or tends to discover the "//ow" and the 
^•tVhyf" ia just bo far n public benefactor. This appears to be the 
muQ object of your book, and I hope therefore that public ap- 
probation will adequately reward you for the pains which it has 
cost you. Yours, &c. 

New-York, July, 1831. JOHN M. KREBS. 

From Ihe Rev. Elihu W. Bnldwm. 
Mr. Thomas W, Conkling, 

Dear Sir, — 1 have examined with considerable care and 
much interest the " Young Arithmeticians Guide," the plan 
and arrangements of the work are such as will afford new and 
substantial aid to the learner, with some experieuce in the in- 
struction of youth, I am free to say thatl should prefer it to any 
Arithmetic with which I am acquainted. 
L ' Yours Sincerely, ELIHU W. BALDWIN. 

B From Ktr. Ilenjunin P. Hart. 

pHr. Conkjing, New-York, July 23, 1831. 

Sir, — ^Your son handed mc your work on Arithmetic, for ex- 
amination. To test its usefulness, I placed it in the hands of 
two of the small boys of my school, one aged 8 and the other 10 
years, requesting tliein to begin at reduction, corresponding 
with the rule they cipher in, and to read and observe the in- 
struction contained therein, and to do as manv sums as tliey 
could, witliout my assistance, in four hours. Tfie result stands 
IB follows: they worked out 189 sums in tlie given time, 
I was astonished at the ease and alacrity with which they 
advanced, this was owing to the simple and well arranged 
notes and instructions contained, as they advanced, under i 
eacb (question. There was no ditficulty on their part what- 
ever, IB uncJeratanding every thing coi\TVftt\.ci "n"\\!i\ -iftt wi\>- 

■^'~' '"Wes are all admlraWy artaogei, aavi «:.o\o'^\^\ft\-5 
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that the copious and well arranged rules, examples, observaiion?. 
notes, and simple instruction, contained in your work, places it 
beyond doubt as one of the most useful books to facilitate the 
knowledge of Arithmetic, that has come under mv observation. 
It is, sdso, well adapted tor die use of monitorial schools, from 
the many short and simple notes and explanations following the 
sums of each rule, which cannot fail of giving such ideas and in- 
formation as tend to remove the usual difficulties experienced 
with small children, in simplifying the rules to their comprehen- 
sion, and elucidating the subject m a clear and simple manner* 
I wish you much success in your undertaking;, and from my 
knowledge of your great experience as a practical arithmetician 
for the last sixteen years, I hesitate not, to say, you have ac- 
complished for the rising ^neration, a work on Aritiimetic, 
which cannot but be extensively used as it is made extensively 
known^ Very regpttctfully, 

BENJ. F. HART, 
Principal of N. York Public School, Ko. 3, Greenwich. 

Prom Mr. Joseph Belden. 
Mr. T, W. Conkling, 

Dear Sir, — I have perused with much pleasure and satisfac- 
tion, a treatise on Arithmetic, which you have recently publish- 
ed, and can cheerfully recommend it, as a work well adapted 
to the improvement not only of those who are taught according 
to the system of monitorial or mutual instruction, but of j-oung 
learners universally. I have been particularly pleased with your 
explanatory notes, which are calculated, in an eminent degree, 
to facilitate the acquirement of a knowledge of Arithmetic; and 
also, to relieve the teacher of much labour in this branch of in- 
struction. JOSEPH BELDEN, 

Teacher of N. York Public School, No. 11. 

From Mr. Amos W. Brown. 

I have examined an "Arithmetics compiled by Mr. Conkling, of 
this city, and believe it to be, in some respects, preferable to any 
I have yet seen. The practical exposition of the tables, in the 
commencement of Reauction, and the familiar explanations at- 
tending almost every example under each rule, seem to be well 
calculated to assist the scholar in his progress throueh Ae book; 
and, consequently to relieve the teacher, very much, from that 
constant oral explanation, which is reauiredof him by the pupil, 
in the application of the rules and tables. 

July 25, 1831. A, W.TO3LQ^^, 

Teacher of the semot de^tv.tn«iv\. c^ii ^.T 
Academy, Wo. 37 Af» 'PeiwV i^*^Hj 



PREFACE. 



To attempt the publication of a new arithmetic, when there 
are so many extant, may seem superfluous; and therefore, re- 
quire something said by way of apology, for adding another to thQ 
number already before the public; but where there is a mani- 
fest improvement in any science, a generous public will deem 
it sufficient; as such, this is presented to the candid examiner, 
with a full conviction, that upon a careful perusal, he will unite 
with the author in opinion, that an arithmetic upon the plan pur-j 
sued in the following pages, is not onf^ Judicious, but much need-i 
ed. To take up time and weary the patience of the reader with 
a long introduction, is not intended; I shall therefore, only 
touch upon a few outlines of the work, and submit it to 
the public. — In the commencement, I would simply observe, 
that tliis arithmetic has been compiled for the pupil, and the 
great object has been to simplify it so as to meet his capacity, and 
thereby enable him to advance to a knowledge of numbers with- 

'^ out that assistance from his teacher which the various methods 
now in use require. During a long course of years spent in 
the instruction of youth, I have used many systems of arithme- 
tic, and have generally found them so far above the student's 
comprehension as to require a considerable part of the teacher's 
time, to explain to him the rules &c. not only the rules, but 
many questions in the same rule, though solved by the method 
require a process so different as to bewilder the scholar and leave 
him so much in the dark as to need the assistance of his teacher 
to help him forward. And to every person acquainted with tlie 
education of youth, it may appear evident, that the teacher, 
(however lattentive he may be,) is not, at all times, at leisure to 
give the scholar that information his understanding may require; 
and, even if it be admitted that the teacher is at all times rea- 
dy to explain and solve the many difficulties that are continual- 
ly presenting themselves in some form or other to the mind of 
the learner, and though he does it, perhaps, in a few minutes, 
it is forgotten, or, may be, he did not comprehend the expla- 
nation: the conseauence is, his work becomes irksome, anu he 
concludes, that it he must be making inquiries at the com- 
laeocement of each rale and perhaps, atinaTi^ c^^^\\<c^w%\\i\.Vv^ 

SMme tF will make an antYvmeUdaw. 'Y:Vw%, ^^ 

'-* h time, makes but \\tt\e v^^^^'^^ ^^"^ '^^" 



PREFACE. ix 

derstands but little that he passes through. The system now 
presented is intended to remove or obviate these and many oth- 
er difficulties that lie in the v^ay to a knowledge of numbers. 
In the arrangement of the rules, attention has been paid to 
place them in the best possible manner for the regular ad- 
vancement of the pupil $ but, as teachers differ in opinion with 
regard to the rules which ought to be introduced first, no ar- 
rangement to please all, can be laid down. This difficulty can 
be removed; for, whoever prefers another method can make his 
own selection by introducing that rule first that he, in his judg- 
ment, may deem proper. It has been one principal object of 
the compiler to make every part plain and easy to be understood, 
by ^vinc as concise a rule, as the case would admit; illus- 
trating the same with an example worked at large with the 
method of doing each part of it, and the reason why it is so 
done. Und^r every question where it appeared evident that the 
learner would have any difficulty, he is instructed how to pro- 
ceed; and it is so adapted to his capacity, that his progress 
becomes a pfeaaare, rather than a task. I would here say, that 
t<» give all the questions with tiieir several operations, appears 
to be as great an error, as giving the examples above the scholar's 
capacity, without an explanation. To enter into a particular 
detail of all the rules would be tedious, and perhaps unneces* 
sary; I shall therefore, close vnth a Cfew general ooservations. 
"I'he work is commenced with Numeration, Simple Addition, 
Subtraction, &c., each of which is rendered as plain as the na- 
ture of their operations seemed to admit With Compound Ad- 
dition, Federal Money is introduced, although performed like 
whole numbers, the reason for so doing is, its having diffisrent 
denominations, and will, therefore be better understood. In 
most of the rules examples are given, both in Federal and Ster- 
ling money, and the whole rendered so plain by explanations, 
&c. that a child of common abilities may progress with but lit- 
tle assistance from his teacher. The examples in the rules of re- 
duction are so arranged, that the learner may work out the 
process without assistance, by examining the rules, tables, &c« 
These tables are so constructed, that the learner may in gen- 
eral know what to multiply or divide by, to reduce or bring one 
denomination into another, and also the reason why. For ex- 
ample suppose 34^ be given to be reduced to farthings; under 
the question it reads thus: pounds multiplied by ^are shil- 
lings; shillings multiplied by are pence;- pence multiplied 

by are farthings. The scholar reads pounds multiplied hv 

are shillings; the question immedialAy «Lm«i^\i^ v^V*^ vl 

he be at a loss he refers to the table of money, Mi^Uw^^^' 
reac/s, pounds muWpUed by 20 are shiWiw^^, \i^cwA^^ 
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lings make a pounds shillines multiplied by 1£ are pence^ 
because &c. here the learner knows what to do, and the reason 
why he does it in this manner^ I have passed through the rules 
of reduction. After reduction of money, weights, measures, 
&c. reduction of currencies is inserted; the reason for so doing, 
is, because many scholars have not time to go through all the 
the rules, and as it is necessary for every one to know some- 
thing of them, a few examples are here given, and they are 
a^in treated of, after Decimal Fractions. The rule of Three 
Direct and Inverse, Practice, Tare and Trett, Interest, &c. 
are rendered as plain as their nature seemed to require, by 
notes, and explanations, which are intended to induce the 
learner to exercise his own judgment, or, in other words, to 
tliink and act for himself. With Simple Interest by Decimals, 
several methods of computing Interest on notes and obligations 
having indorsements are introduced. To mention all the rules 
is needless, as they stand for examination, and can be referred 
to; I will, therefore, only add that after having passed through 
the different rules, the whole is closed with questions for ex- 
ercising the rules, to which is added some miscellaneous niat- 
ter, I leave it to the candid and impartial examiner to decide 
upon the merit or demerit of the work; after . observing that 
no pains has been spared to render the work easy /md pleas- 
ing to the learner; using every exertion so to arran^ it as to 
render him all the information his capacity may rec|uire, in or- 
der to comprehend the useful science of Arithmetic. To the 
teachers and scholars of this great American republic, this 
volume is presented, hopine, that it may prove an essential be- 
nefit to all; which is ^e ardent wish of 

The public's most devoted 

and humble servant, 

THOMAS W. CONKLINQ. 

New-York, 1831. 
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An Explanation of some of the Marks and Characters made use 

of in Arithmetic. 

Signs. Names. SignificationB. 

= equal to. The sign of equality; as, lOOcts =21. 

that is, 100 cents are equal to 1 dollar. 
4- plus or more. The sign of addition; as 5+3 =8; that is, 

5 more 3 is equal to 8. 
— minus or less. The sign of subtraction; as, 6— 4 «= 2; 

that is, 6 less 4 is equal to 2. 
multiplied > The si^ of multiplication; as, 8x3 =24; 
by, or into. 3 that is, 8 multiplied by 3 is equal to £4. 

-^ I dividpd hv '^^® ^^?^ of division; as, 8-r-4 =2; that is, 

4)8(2 5 ^^"^^^^^ ^y* 8 divided by 4 is equal to 2. 

2^ Numbers placed like a fraction likewise 

— • denote division, the lower number being 

^^ the divisor and the upper the dividend! 

is to.> The sign of propoi-tionats; as 2 : 6 :: 8 

is. 5 



X 



so is. 5 24; that is, as 2 is to 6 so is 8^ to 24. 

extraction of 
the roots. 



The sign that the square root of that 
V or ^V' number is required; thus, *v^9 = 3; 

that is, the square root of 9 is equal to 3. 

The sign that the cube root of mat num- 

3^ ber is required; thus, ^\/64 =4; that 

is, the cube root of 64 is equal to 4. &c. 



ERRATA. 

Page 15, 15th line from the bottom, for four read one, 

34, 12th line from the top, for 262 rem. read 162 remainder. 

44, To the table of Liquid Measure, add 4 hogsheads make 1 tun. 

56, 7th line from the bottom, for and 2 over say and2potmd9 over, 

78, under the 11th sum, for 350 read 250. 
102, 8th line from the top, for roods read rodt, 
102, 7th sum, for 2p. in Uie Ans. read 20n. 
140, 4th sum, for Ja. in the answer read id« 
146, 3d sum incase 4th, read for answer SC, 3qrs. lOlbs.f 
155, in example for illustration, read 1423 for 1442. 
156, 3d sum, for the rem. read |^ for 4f • 
157, Sd sum, for the anwer read S 336 for S ^^' 
182, 8th sum, for (Tb stock, read 170 for 120. 
189, in example for illustriftion, draw the line under the 4th quan- 
Uutead of between the 3d and 4th. 
tncdon of Vulgar Fractions t^ad ^^\»i.Oawcv ^1 T^^^^v 

► 2d jwsver for 81bs at ^\a* w^A^Vb^.^^^^** 



ARITHMETIC. 



Arithmetic is the art, scieDce, or knowledge of computing 
numbers, (which consist of one or more quantities,) and has 
five principal or fundamental rules; viz. Notation or Numera- 
tion, Addition, Subtraction, Multiplicatioa and Division; each of 
which will be treated of. 

NUMERATION. . 

Numeratwn teachcth to. read or express the true value of 
any number ; consequently any proposed number can be 
written down according to its value, which is done by placing 
in due order, the following characters or figures. 

one two three four five six seven eight nine cipher 
123456 7 8 9 

The last js called a cipher which, by itself, is nought; but 
when it stands to the right of one or more of the characters or 
figures mentioned, it increases the figure or figures in a tenfold 
proportion, as 10 stands for ten, 120 for one hundred and twenty. 
The value of the other characters or figures when standing 
alone, may be understood as follows: 1 is of itself but one, as 
one yard, one penny, &c, 2 is two ones, 3 three ones, &c. till 
you get to 9, which in value is nine ones, as 1 yard or 1 penny 
nine times told. Beside the simple va^ae of figures here explained 
each has a value depending upon the place It dCro^ds in. One 
figure standing by itself expresses its own value as before ex- 
plained, but when combined with one or more figures the 
value is iqpreased according to the number and situation of the 
figures mentioned, and may be understood by strictly attending 
to the table constructed for this purpose, which you will find 
hereafter inserted. But to illustrate it plainly, observe that 
beginning at the right hand and reckoning to the left, the first 
figure represents its own value, that in the second place ten 
times its simple value, and so on, the value of each figure being 
ten times the value of the last mentioned. The first is called 
units, (he second tens, the third hundreds, the fourth thousands, 
&c. as you will see in the table. For farther illustration, attend 
to what follows; jet 3854 be the mimber wxi^^T cow^\^fe\^"<\^\i\ 
ibis io value is three thousand eight huudre^ ;aAx^ ^^V^-^^"^ 

2 



14 NUMERATION. 

may be thus understood, beginning at the right hand and reck* 
oning (as has been observed,) to the left. The right hand 
figure is 4, which is no more in value than four times one; the 
next is 5, and increases the number in a tenfold proportion, 
that is 5 times 10 are 50 which, with the 4, makes 54; the next 
figure is 8, which is 10 times greater than the last and is in- 
creased by 100 times its simple value; this makes 800, and con- 
nected with the 54, makes 854; the last figure 3 is reckoned in 
the same proportion, and is 10 times greatei^ than the last, or 
1000 times its simple value, which is 3000; this, conneeted with 
the other figures, makes what was first mentioned, viz. 3854. 

Another illustration ; suppose 45369 be the number whose 
value is to be determined, you may understand it thus: 

The first figure is simply 9 9 

The second increased tenfold is 60 coml^ined together 69 

The third increased as before 300 369 

The fourth in like manner 5000 5369 

The fifth 40000 45369 

This last example' may be read thus, nine, sixty-nine, three 
hundred and sixty -nine, five thousand three hundred and sixty- 
nine, forty-five thousand three hundred and sixty-nine. 

As soon as the following table is learned, there will be no 
great difficulty in comprehending the value of as many figures as 
will be necessary. 

NUMEBjATION TABLE. 

C. .-i. ^' - ■ t; ^s D 



en 



a a 7^ 



«,, '^ X. » « 

si* H g 1 One 

E: ^ o a 2 1 Twenty-one 

§ g » 3 2 1 Three hundred and twenty-one 

* » 4 3 2 1 Four thousand 321 

."5 4 3 2 1 54 thousand 321 

6 5 4 3 2 1 654 thousand 321 

7 6 5 4 3 2 1 7 million 654 thousand 321 

87 6^4 321 87 million 654 thousand 321 

4 3 2 1 987 million 654 thousand 321 

8 9 8 7 456 m\\\\ou X^-i V\iQ\x^^>cvek. ^%1 

i I 7 8 5^9 m\\\\o\i 4*5^ \\vo\>&^\i^ W^ 



NUMERATION. 15 

You will perceive that the first place of figures, is units, the 
second tens, the third hundreds, &c. By this table nine placei 
of figures can be enumerated ; which for common use will be 
sufficient; but to enumerate a larger number, the following may 
be observed^ 

When a number of figures is given to be read, it will be 
found convenient to divide them into as many periods of six 
figures each as you can, reckoning from right to left; the first 
period being called units, the second millions, the third billions, 
&c. as in the following table. 

CO 9 O 

.2 ^ — S «• " 

S2 rs ^ .2 S o 

M •"* C9 .m* ^-^ m-m '^ 

S 3 =5 ^ n: :i c 

w O^ O* H PQ S 13 



H 


H 


H 


H 


H 


H 


cr 


cr 


cr 


&• 


ET 


D- 


o 


o 


o 


o 


O 


O 


a 


s 


a 


d 


C 


c 


m 


Cfi 


CO 


CO 




CO 


to 


a 


p 


fD 


9» 


D 


9 


D 


D 


D 


D 


O^ 


a< 


O^ 


O^ 


. P- 


Cl^ 



fKA^^fsJ^^ f>J^r\r^K^ r\Kr\f\^^ fs^^f>-^^^ f^^^r\r\/^ fxA^fxA^ 

7 Period. 6 Period. 5 Period. 4 Period. 3 Period. 2 Period. 1 Period. 
946.258; 713.395; 173.826j 143.697; 496.213; 191.216; 493.121; 

H 

O 

s 

p> 

p 

The foregoing figures may be read thus. 

Nine hundred and forty -six thousand two hundred and fifty- 
eight sextillions; seven hundred and thirteen thousand three 
hundred and ninety-five quintillions; one hundred and seventy- 
three thousand eight hundred and twenty-six quadrillions; four 
hundred and forty-three thousand six hundred and ninety-seven 
trillions; four hundred and ninety-five thousand two hundred 
and thirteen billions; one hundred and ninety-one thousand two 
hundred and sixteen millions; four hundred and ninety-three 
thousand one hundred and twenty-one, 

Ifate, — Billions are substituted for millions- of millions. Trillions for 
millibns of millions of millions. Quadrillions for millions of millions of 
millions of millions, &c. There are others that might be mentioned 
besides those in the last table, viz. Septillions, Octillions, Nonillions, 
Decillions, Undecillions, Duodecillions, &c. the value of which are de- 
termined in the same manner as thos^ mentioned above. 

APPLICATION. 

RULE. 

Remember to begin at the right batvd \ \^t\\.^ xw^! 
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SIMPLE ADDITION. 



place of Dnitu, (ens in the place ortem, htmdredfl in the plice 
of hani)reil!i, ami so conlinne on to the left, trriitng each 5gnr€ 
»CCOTit\ag to ItH proper vsilne in numeration. Taie care that 
joa »\ipp]y the places that woald cgme in order, irith ciphers, 
when (he; are omitted in the qnestioo. 



Write <lown in figures the following DomErers. 

Sixteen. 

Two hundred nnit sixteen. « 

Five lliuiiSHnd two hundred and sixteen. 

Slxt^-four llioiiSHnil two hundred and siKleeo. 

JVIne hundred and eight thousand three hundred and fiflj- 
•even. 

One million. 

Three millions two hundred and siitj'-eight thousand seven 
bundreii iinil forty-one. 

Three Iiiindred and thirty-three thousand and G?e. 

91x hundred and forty millions one hundred and one thousand 
■nd lour. 

Twonly-two milUotia three hundred and Dine thousand and 
nluety -seven. * 

Nino thousand nine hundred and ninetj-nine. 

Write down In words (he following numben. 

6, 1»I5, m, Oil, 21493, 213145, 121, 4259S5, 100000000, 
709, 3010, 0003, BUIJl, 1600131), 3040864, 91OT03, 36002009. 

ADDITION AND SUBTRACTION TABLE. 
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SIMPLE ADDITION. 

r. 

Simple Addition teacbeth to aid seTeral numbers into one 
snm wbicb is called tbe total or amount, and may be understood 
tbus, suppose one man owes you 8 dollars, another 6, and another 
4, these added or put together make 18 dollars; which is the 
turn total of what thej owe you. 

RULE. 

Place units under units, tens under tens, hundreds under hun- 
dreds, &c. that is,' suppose 5, 364, and 18, were to be added to- 
gietfavEi you must place them thus, 

h t u 

.1^ 5 

3 6 4 

] 8 

Write down your figures in the order they ought to stand in, 
then begin with the units or right hand column, adding together 
the figores in it ; then consider how many tens are contained in 
their sum, place all over even tens under the column; carry as 
many to the next column as there were tens contained in the 
one just added, then proceed to add it up as you did the last; 
cast out the tens as before; set down all over even tens and carry 
as before directed to the next coiunan; so proceed on till the 
whole is finished, minding to set down the whole amount of the 
last column under it. 

This rule is very plain, and perhaps it will appear more so 
by attending to the following* 

EXAMPLE FOR ILLUSTRATION. 

w? . To add this example I began with the first or 

right hand column, and said 4 and 9 are 13 and 
8 are 21 and 1 are 22 and 6 are 28, this is the 
amount of the first column. What must be set 
down under this? 8. Why ? Because there are 2 
tens in 28 and 8 over; this I set directly under 
the column added, as you will see in the exam- 
ple; then I proceeded to the next, remembering 
to carry 2 for the tens In the last column, and 
said 2 that I cany to 6 are 8 and 4 are 12 and 3 
are 15 and 2 are 17 and 9 are 26, now how many 
tens are there iu 26 ? 2 tens and 6 over; so I set 
down 6 and carried 2 to the uext^^^^Vcvw '^Vsi^ 

* The learner may work out the example* £ot WYvi^lraNA^w "»!^ >X ^*^'^"*^ 
£^ve him u better idea of the rules. 
2 * 



a "^ 
ez V 

S "O on on 
o a c .t:; 

j:i = Qi a 

4 8 9 6 


5 4 2 1 


Z 8 3 8 


6 9 4 9 


2 9 6 4 


2 8 6 8 
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are 11 and 9 are 20 and 8 are 28 and 4 are 32 and 8 are 40. 
How many tens does this column contain ? 4 tens and over; 
because 4 tens are 40, under this I set down and carried 4 to 
the next column which is the last, saying 4 to 2 are 6 and 6 are 
12 and 7 are 19 and 5 are 24 and 4 are 28. Here I observed what 
the rule said about the last column, and accordingly set down 
the whole number 28, and the sum was done, the total amount 
being twenty-eight thousand and sixty-eight. 
■ "*"■. • 

PROOF. 

Begin at't^e top of the columns, and reckon downward'Ifl^Qie 
same manner^jas they were added upward; and if the work is 
right, the sum total will be the same.% 

There are some other methods of proving this rule; but I 
think this sufficient 

If the learner has been attentive, I think he will be able to 
do the following sums, which are added in the same manner as 
the one given ior illustration. 

EXAMPLES. 



-2 

a 

8 
4 
6 

8 
7 



Qo en 

Qi a 

8 9 
4 
3 
2 
1 



5 
3 
7 
6 



CO 

"a 

U 

s a> 3 

4 



QO 






9 
4 
2 
3 



2 
1 

8 
1 
4 



8 
6 
1 
5 
3 



"a 

p ^ 

ttJ Ut 

2 c a .t: 

JC D OJ S 

6 12 5 

4 9 3 8 
2 16 3 
8 9 5 4 

5 8 2 5 



9) W 

o c 

JZ ce 

H § 

4 6 



9 
1 
2 

7 



2 
3 
1 
2 



09 

"2 BO W 

8 3 5 
16 3 

9 6 5 
4 7 7 
13 4 



Yards. 


Miles. • 


Leagues. 


612548 


4283568 


59836219 


295486 


2459489 


63874261 


169348 


"9tf82059 


67834216 


920546 


2041699 


30005121 


192483 


5382169 


15901279 


278659 


2145172 


48932169 
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Days. 


Months. 


Years. 


68953562 


989548626 


214353954 


99248341 


721695364 


162*18921 


71647721 


156793482 


483167264 


58721763 


692744348 


999621413 


78216^*5 


884126914 


214172193 


64283472 


194269741 


472173319 


■ Inche^ 


• 

» 


Feet. 
3872568 


^582195^**^ '^■ 


354821 


41374 




38472 


264 




1693 


9698 


- 


100 


4216382 




20 


296 




4627432 


98784 




2006904 







\ 

16 Add into one sum the following numbers, 4964, 6691, 
8928, 3G42, and 4399. 

Place the above numbers under each other, units under units, tent 
under tens, &c. and proceed as before. 

17 Add 365, 6428, 92456, 2929, 986, together. 

18 What is the sum total of 689434,960,794869, 425000, 
325, 96, 5? 

19 What i^he amount of the followinf^ : nine hundred and 
ninety-one, ^p|fenty-nine, three thousand two hundred and se- 
venty, forty-two thousand two hundred and four, two hundred 

' and twenty-three millions three thoupand and thirty-six? 

20 Add nine, eight hundred and ninety-nino, fifty-two thousand 
nine hundred and twenty-two, nine mill.ions eight hnndrrd and 
forty-seven thousand eight hundred and five, ninety seven thou* 
sand eight hundred and sixty-two, four hundre\l and ninety-four 
and nine together. 

£1 WhRt 18 the sum of 66843, 9024, ftCW* 1^. ^^ « ^ 
6809,67234? 



20 SIMPLE SUBTRACTION. 

For more examples io Simple Addition, see questions to ex- 
ercise. 

SIMPLE SUBTRACTION. 

Simple Subtraction teacheth to take a less number from a 
greater of the same name or denomination, and thereby shows 
the difference or remainder; the meaning of which may be un- 
derstood thus: — Suppose you had 7 apples and I should take 4 
of them, you would have 3 left; or suppose that from 6 yards 
you take 4, the remainder will be 2. -^ymt 

ICULE. 1^ 

Place the greater number first or uppermost, and the less 
one under it, observing the same directions (liat were given in 
Addition; viz. to keep units under units, tens under tens, &c. 
then draw a line under them. Begin first with the right hand 
figure or units place, and subtract it from the figure that stands 
directly over it; being careful to put the remainder which you 
get, under the figure you are subtracting, then proceed to the 
next figure on the left; do the samB with that, and proceed on. 
Here observe, that if the lower figure is greater than the upper, 
you must add 10 to the upper figure, and then take the under 
figure from it; place the remainder down as before, and carry 
1 to the next figure; for whenever you borrow 10 to make 
your upper figure more than your under figure, you must carry 
1 to the next figure of the under line, which makes that one 
more; so proceed till the sum is done. 

Or, instead of adding 10 to the upper figure, you may, when 
the under figure is largest, take it from lOancf add the remain- 
der to the upper figure, and set it down; this will bring the same 
remainder as the first mentioned method. 

PROor. 
To the under or lesser number of figure?, add the remainder, 
and if it be like the greater or upper number tlMMork is right. 

EXAMPLR FOR ILLUSTRATION. 

10 I first placed what I borrowed, viz. 10 over the sum. 

Yards, and proceeded, saying 3 from 7 Ieaves4, this I setdown 

86547 as you will see, then I went to the next figure saying 

29603 from 4 four remains ; I set down 4 and said 6 from 5 I 

cannot take, then 5 and 10 are fifteen 6 from 15 leaves 

46944 9 this I set down; here I had to carry 1. Why ? because 

'■ ■'d 10; so I said 1 to 9 the next figure makes 

JO' ' I cannot lake; here \ ^AA^A vVx^ ^ Vq \<5i^ 

w ; then 10 from 16 Ve^Lvea 6 seV Aoyjw ^ ^\i^ 
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carry 1 to the next figure 3, which makes it 4; four from 8 four 
remains; this being the last figure,* the sum was completed. 

Or, according to the other method I proceeded, saying 3 from 
7 leaves 4; then to the next and said from 4 four remains; 
then 6 from 5 I cannot take, but 6 from 10, (the number I bor- 
rowed) leaves 4; this added to 5 the upper figure, makes it 9; 
here I carried 1; because 1 borrowed 10, andLsaid 1 that I carry 
to 9 the next figure are 10; now 10 from^m cannot take, but 
10 from 10 leaves 0; so I had nothing ttf^ii^d to 6 the upper 
figure; I therefore set down 6 and passed to the last figure, 
carrying 1 to it; saying 1 to "3 are 4, four from 8 four remains, 
and it was done; this brought the same remainder as before. 

You must borrow 10 in each of the-following examples: 



Ore? 
Less 


iter or uppei 
er or under i 

lainder 

Days. 
4683706 
1693497 


EXAMPLES. 

£ Yards. 
• number 865 52874 
lumber 243 41695 


Leagues. 

684132 

193428 


Rem 






From 
Take 


Months. Yards. 
24368364 28472134 
17379218 5831321 


Miles. * 
687543212 
7546193 


• 








From 
Take 


94000062030 26495273 
6385934^43 12985372 


289648252 
119648325 











From 24838963 take 13742866 I From 6384956 take 2949869 
From 76346216 take 538431 | From 800008 take 94269 

16 From one hundred thousand take ten. 

17 From thirty -nine thousand three hundred and twenty-fpur, 
take twenty-two thousand nine hundred and sixty-nine. 

18 From twenty-two millions, take twenty-two thousand. 

19 What is the difference between twenty-two thousand aii^ 
•eventy-seven, and forty-two thousand and forty-two ? 

20 Subtract three hundred thirty-six, from three thousand 
nine hundred and forty-two. 

21 From two thousand and two, take one W:iOws»xA^\A\^^w^ 
22 From one miViion. subtract t^o\i\mdtedL «cl^ ^^«v 



22 SIMPLE MULTIPLICATION. 

This is a very useful rule, and I hope you will pay atlentioD 
to what follows: 

Simple Multiplication leacheth how to repeat or increase 
any one number by another, so often as there are units ia 
that number by which it is increased ; or, it is the multi- 
plying of any two numbers together; as 6 times 9 are 54. 
Multiplication, is a short way of performing several additions, 
It has been observed that 6 times 9 are 54; now if you set down 
9 six times under each other, and add them together, their sum 
will be 54, which is the same as 6 times 9 multiplied; and so 
with regard to any greater or less number. This rule consists 
of three principal parts, viz. 

1. The multipliciind^ or number to be increased or multifkli^d; j 
and this is the upper figure or line of figures. ^^^ 

2. The multiplier^ or number that the multiplicand or ujpper 
line of figures is to be increased by; it being the number yoa 
multiply by, and is set under the multiplicand. 

3. The produit^ or number produced by multiplying; and this is 
the result, or answer to the question. 

The multiplicand and multiplier are call ed^oc^or*. 

CASE I. 

To multiply when the multiplier is not more than 12. 

RULE. 

Place the greatest number first or uppermost; set the multi- 
plier underneath the right hand figure or figures of the multi- 
plicand or upper number, keeping units under units, &c. MuU 
tiply the first or unit figure of the multiplicand by the multi- 
plier; and if their product be less than ten, set the whole down 
under its own place of units; but if their product be more than 
ten, then see how many tens are contained in the number; set 
down all over even tens, and carry one for every ten, (as in 
addition,) bearing in mind what you carry, till you have multi- 
plied the next figure of tbe multiplicand by the same figure of 
the multiplier, and to their product add what you carry, setting 
down all over even tens as before; and so proceed,till every- 
figure of the multiplicand or upper line of figures is multiplied 
hy the multiplier, minding to set down the last as in Addition. 

PROOF. 

There are several methods of proving multiplication. First, 
by division; but as the learner is supposed to be ignorant of that 
Jftule, he awnot prove by it. Secondly, multiply the multiplier by 
t/fe multiplicand and if it produces the ssitiift a!&\>^^ov^.^W\^ coti- 
'ered right Thirdly, cast out the 9'^a coii\««i^^*v«^V>cw^ mvsNSv- 
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plicand and multiplier, noting down the remainders; multiply 
these two remainders together, and note down their excess over 
even Q's; cast out the 9's in the total product, and if the excess 
be equal to the expess of the two remainders mentioned, it is 
supposed to be right. There are some ohjections to the last 
method, as it will in certain instances prove a sum to be right 
when the work is wrong. 

MULTIPLICATION TABLE. 



1 


.? 3J 4 


5 

• 


6 


7 

m 


8 '9 10 11 12 


2 


4 6 8 


10 


12 


14 


16 18 20 22 24 


3 


6 9 12 


15 


18 


21 


24 27 30 33 S6 


4 


8 12 16 


20 


24 


28 


32 36 40 44 48 


5 


10 15 20 


25 


30 


35 


40 45 ,50 55 60 


6 


12 18 24 


30 


36 


42 


48 54 60 66 72 


7 


|14 21 28 


35 


42 


49 


ri6 63 70 77 84 


8 


16 24 32 


40 


48 


56 


64 72 80 88^961 


9 


18 27 ii6 


45 


54 


6S 


72 81 90 9f) 108 


10 


20 30 40 


50 


60 


70 


80 90 100 110 120 


11 


22 33 44 


55 


66 


77 


88 99 110 121 132 


12 


24 36 48 


60 


72 


84 


96 108 120 132 144 



The table ought to be well learned before you proceed to 
the following suras. 

EXAMPLE FOR ILLUSTRATION. 

Months. Proof. 



Multiplicand 846591 
Multiplier 6 



6 
6 



Product ~ 5079546 



I began by saying 6 times 1 
are 6, set down 6, then 6 times 
9 are 54, set down 4 and carry 
5, (the reason for carrying 5 is 
because there are 5 tens in 54,) 
I set down 4 as I observed, and said 6 times 5 are 30 and 5 that 
I carry are 35. Here are 3 tens and 5 over; set down 5 and carry 
3; then 6 times 6 are 36 and 3 that 1 carry are 39; set down 9 
and carry 3; 6 times 4 are 24 and 3 are 27; (pay attention,) set 
down 7 and carry 2 for the 2 tens in 27; and lastly 6 times 8 are 
48 and 2 that I carry are 50; here I set down the whole num- 
ber 50 according to rule, and the sum was done. 

This produced the same answer that would have been brought, 
had I set down the multiplicand six times and ad^^^di \\i^ ni^V^^^ 
tqgretber. 
To prove this satn, by casting oat lYie ikvae^ VW^^^^"*^ 
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the multiplicaud^'end cast out the nines, and found that there 
were 6 over even 9's; this I placed opposite tWe multiplicandi 
(it is no matter how many nines there are only note down what 
is over the last or even 9\) I then proceeded to the multiplier 
which being only 6 I placed it opposite the multiplier, I multi- 
plied these two together, saying 6 times 6 are 36, nine into 36 
four times and over; the I placed opposite the product, I 
now cast out the nines in the product, and found that to contain 
even nines, there being over; this coming like the excess of 
the two remainders mentioned, the work was considered right. 



Multiply 

by 


£ 
95483 
2 


EXAMPLES. 

Dollars. 
49538265 
3' 


"Yards. 
6958431 
4 


Product 


% 


• 


• 


• 

Multiply 
by 


Feet. 
63377562 
5 


Inches. 
94653384 
6 


Farthings. 
87269568 

7 


Product 








Multiply - 
hy' 


Miles. 
^ 91482176 
8 


Leaafues. 
46932984 


Days. 
91340021 
10 


Product 




■ 




Multiply 
by 


Barrels. 
84732169 
11 

• 


Gallons. 
74834621 
12 


pounds. 
93990207 
12 


Product 









•CASE II. 

When the multiplier consists of several figures, to find their 
product ^ ' 

RULE. 

S9 as bejCore directed^ o^MeiVvci^ Vo %^v ^ti% 



i 



i . 



SIMPLE MULTIPLICATION. 



25 



m 

m 

figures of the multiplier exactly under those of the multipU^^ 
cand, begiDDing at the led baud, and going to the right: aAer thid 
is done begin with the right baud figure of the multiplicand, and 
proceed with' it as before. Then multiply the next figure to- 
wards the leA, minding to set the first figure directly under the 
figure you are multiplying by, and the rest in order as they come. 
In this manner proceed, till you have multiplied by every figure 
in the multiplier. Add these several products together, and 
their sum will be the desired, or whole product 



]M[iles» 
7368548 Multiplicand. 
627 Multiplier. 

51579836 
14737096 
44211288 

4620079596 Product. 



EXAMPLE FqR illustration. 

In this sum, you will perceive 
that in the first place, I multiplied 
by 7; the first figure of the mul- 
tiplier; placing the product of 
that as in the last examples. I 
then proceeded to multiply by 2, 
the second figure of the multipli- 
er; placing the first figure^f this 
product exactly under th^Bgure 
' that I was multiplying by, which 

comes under the second figure of the last product; and the rest 
in order as they come, I then multiplied by 6, the last figure of 
the multiplier, placing the first figure in a line directly under 
the figure that 1 multiplied by, which comes one figure farther 
to the left than the first figure of the last product; after multi- 
plying' this out I added the several products together; this sum 
was the total product or answer to the question. 

By carefully examining the rule and this example, you majr 
b€ able to find the answers to the following questions. 



Seconds. 

39542 

38 

1502596 



EXAMPLES. 

Minutes. Hours. 

672543 349984 

95 248 



Days. 
764384 
1945 



63891585 



86796032 1486726880 



Weeks. 


Months. 


Years. 


Dollars. 


694321 


462843 


598743 


69214S 


3298 


16554 


2991S 


8884S 



22S9870658 7661903022 17911^96^5 ^MfiSRftW 
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i 



f 



CASE m. 



When ciphen are iDtermized with, or come in hetween the 
fiffaret that hare rigoificatioa m the multiplier, to find the 
product 



RULE* 



Omit, orpau hy^ the cipher or ciphers that come in nsld mul- 
tiplier, and multiply hy the next significant figure; taking care 
to place the first figure of the product exactly under the figure 
you are multiplying hy, (as before taught,) and so proceed till 
you have done multiplying; add these products together as he- 
fore, and their product will he the sum required. 



EXAXFLE FOR ILLUSTRATION. 



Multiply 
by 



Rods. 

65483 

2004 

£61932 
130966 



Product 131227932 



Afler multiplying by 4, 1 omitted the 
ciphers and multiplied by 2, the next sig- 
nificant figure, placing the first figure of 
that product directly under the 2, and 
the other figures in order as they come, 
then I added these products together, 
which produced the answer. 





EXAMPLES* 




Quarts. 


Pecks. 


Bushels. 


858684 


954836 


296548 


64005 


80063 


30706 



22957569420 



76447034668 



9105802888 



CASE XT. 

When there m ciphers on the right hand of either the mul- 
tipUcand, or mul^^plier, or both. 

RULE. 

Place the ^nificant %ures under each other, and proceed 
to multiply M before ; neglecting the ciphers, till you hare 
oraltiplied by each significant figure; add the products together 
as before, numfoig to place to the right of the total product, 
as many ciphers as there are to the right of both the molti- 
|4icand and multiplier. Or, 3^u may first place the ciphers to 
■^ ^f die s^Bificant figaceS| and proceed to multiply as 



SIMPLE BfULTlPUCATION. 



S7 



KXAMFLTfl FOR ILLUSTRATIOIT. 



Gallons. 
269400 
340 



The example oq the left Galloni. 

is done acconliDg to the fint.; . . 269400 

meDtioned method; I omitted 340 

the ciphers, till 1 had multi> 

plied by the two significtflt 

figures; ai\er adding th^ 

pg>ducts together, I placed, 

to the right of this last or to- 
'""""-""■~^" tal product, the ciphers omit- 
tedy which produced the answer to the question. 

The example on the right hand is done according to the last 
mentioned method ; bj first placing, to the right of the signifi- 
cant figures, as many ciphers as there were in both the multi- 
plicand and multiplier; then proceeding to multiply, and add up 
as before, which produced the same result* 



10776 
8082 

91596000 



10776000 
8082 

91596000 



Pounds. 
4908800 
61500 



801860450000 



EXUfPLES. 

Onnces. 
249690 
3096000 

773040240000 



Dradims. « 
4893600 
19340 



94642224000 



* Non.— When 1 and 1, or 1 and 2, come together in the nmltiplier you 
may multiply by both figures at once, in the following manner. 



Multiply 
by 



Yards. 

387654 

123 



Ai\er multiplying by 3, I multiplied 
by 1 and 2 both at once, saying 12 
times 4 are 48.; &c. placing the first 
figure under the 2 ; aAer 1 had done 
multiplying, I added it as before. Ob' 
serve. This product is the same that 
47681442 would have been brought had I multi- 
plied by 3, 2, and 1, separately. 



1162962 
4651848 



Chaldrons. 
654387 
612 






EXAMPLES. 

Bushels. 
875462 
117 

102429054 



Pecks. 

654387 

511 



28 



SIMPLE MULTIPLICATION- 



CASE V. 



When the multiplier is such a number, that any two figures 
in the table being multiplied together will produce said muU 
tiplien 

RULE. 

Multiply the gircn number by one of the figures that pro- 
duce the multiplier; and then, that, product by the other. If 
the work be right, the result will be the pfbduct required. 

EXAMPLE FOR ILLUSTRATION. 

Ounces. 

368546 You will perceive by the table that 7 

56 time^ 8 are 56 ; the given number must 

-^ be multiplied, first, by 7; and, then, that 

product by 8. 



Multiply 
by 



•4- 



Ounces. 

368546 

7 

2579822 
8 

20638576 



The process of this question is as here il- 
lustrated. It is done bymultiplying,first,by 
7, and, then, that product by 8, as before 
stated. This method brings the same an- 
swer that would have been brought, had 
the given number been multiplied by 56, 
as before taught. 



Farthings. 
695984 
56 

38975104 



EXAMPLES. 

Pence. Shillings. 

874835 567389 

•35 63 



Pounds. 

775643 

72 



30619225 35745507 



55846296 



The first of these examples is done in the same manner al 
the one given for illustration. 

For the next, find what two figures in the table will make 35, 
(see 5 times 7,) multiply, first, by one of these figures, and, then, 
that product by the other. Thus proceed with the other ex- 
amples; finding, in the first place, what figures in the table will 
produce the multiplier. 

^""^ TO MULTIPLY 

^' 1000, &c. set down the multiplicand; and, under- 

nuiO'plier; minding to pul Wve s\^Tk\^c.^Tv\. ^^\^ 
^band^ or units place, o£ W\^ mxAW^Vvc^TA, 



SIMPLE DIVISION. S9 

Holdply by this dgnificant figure, and join the ciphers to the 
right iMDd of this product. The operation is performed 

Goineask 
thns 5868 

100 This being so plain any farther iUni- 

— *— tration is deemed unnecessary. 
586300 





EXAMPLES. 




Cents. 




Miles. 


78487 




65943 


100 




1000 



NoTX.— Yoa can multiply by 20, 300, 400, &c. in the same manner 
here directed. 



Eagles. 


Dollars. 


Dimes. 


62849 


58726 


65488 


250 


20 


400 



SIMPLE DIVISION. 

■ 

SiMFLB DmsioN teacheth to find hew often one number is 
contained in another: 

Or, it teaches how to divide any number, or quantity given, 
into any number of parts assigned. 

It is a short way of performing several subtractions, and con- 
sists of the following parts, viz. 

1 The Dwidend, or number to be divided: . 

2 The Divisor^ or the number which is given. to divide by: 
8 The Q^oiient^ or answer to the question, and this answer 

shows how often the divisor is contained in the dividend: 

4 The Remainder^ which is always less than the divisor, and 
is of the same name with the Dividend. 

When the divisor is not more than 12: 

RULE. 

Seek' bow oiien the diyisor is contamsA Ici 1>da ^n^%| 

3 • 



80 SIMPLE DIVISION. 

the left hand of the dividend; or if the first %are be lees than 
the divisor, then, in the first figures of the dividend, when yoa 
have found how many times the divisor is contained in the figure 
or figures as before mentioned, set the number in the quotient; 
if any remains, carry this to the next figure in the dividend, 
minding to call this remainder so many tens; that is if 1 re- 
mains, call it 10; if 2 call it 20, if 3 call it30,&c. Remember to 
add this to the next figure, and then seek how often the divi- 
sor is contained in this number; proceed to the next, and so on, 
till you have made use of all the figures in the dividend. 

This is called Short Division. 

PROOF. 

Multiply the quotient by the divisor; and as you multiply, add 
in the remainder, (if any;) and if it comes like the dividend, the 
work is right; there are several other methods to prove Short 
Division, but this I think sufficient. 

EXAMPLE FOR ILLUSTRATION. 

Dividend. Here 6 being the divisor, I began 

Divisor 6) 5849329 with it, saying, 6 into 58; now 9 times 

— 6 are 54 and 4 over; I set down the 

Quotient 974888 — 1 9 and carried the 4, saying (accord- 

6 ing to rule,) 4 tens are 40, the next 

figure, being 4, makes 44 ; again, I 

Proof 5849329 said 6 into 44, seven times 6 are 42 

and 2 over. What now? Here are 2 

over; these are 2 tens, which make 20, and the next figure 9 
makes 29; now I said, 6 into 29 four times and 5 over; again, 
5 times 10 are 50 and 3 are 53; six into 53, eight times and 5 
over; again, 5 times 10 arc 50, the next figure 2 makes 52; six 
into 52, eight times and 4 over; here again, 4 tens are forty and 
the last figure 9 are 49; six into 49, eight times and 1 over; 
which I set down a little way off; this completes the division of 
(he sum, for I have made use of all the figures in the dividend. 
Yo!t will see how it is proved. I multiplied the quotient by the 
JHtsor adding in the remainder, this product coming like the 
dividend showed the work to be right. ' 

EXAMPLES. 

Miles. Leagues. Yards. Inches. 

2)1684326 3)2864834 4)4181214 5)7820035 



.^^ 



«'. 
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CbaldroD. Bushels. Pecks. Quarts. 

6)7437383 7)5689543 8)4968288 9)8568432 



10)4832567 11)4832195 12)8578575 



To divide by 10, 20, 30, 40, &c. till you get to 120. 

Note. — Cut off the cipher in the divisor, and cut off one figure to the 
right of the dividend; then divide as before taught. Hemember, that if 
there be a remainder, it is so many tens to be added to the figure cut off. 

EXAMPLE FOR ItLUSTRATION. 

Divisor 2|0)38547|6 In this example, I divi- 



ded as before; and, when I' 
19273-16 Rem. came to the last figure 7, 

I said, 2 into 7 three times, 



Qnotient. ^"d 1 over; which I called 

one 10, and 6 the figure 

cut off makes 16; so that 16 is the remainder; and, when the 
question is proved, the 16 must be added in. 

Moidores. Guineas. Crowns. Dollars. 

20)5986432 40)6874727 70)5943221 120)8947862 



When the divisor consists of many figures, you divide by 
what is called 

LONG DIVISION. 

To divide by Long Division, you must pay particular atten- 
tion to the following. 

RULE. 

It is supposed that you know what Divisor, Dividend, Quotient, 
and Remainder mean; and, to understand the operation of Long 
Division, observe first; see whether the divisor be less than ai 
many figures on the left hand of the dividend; if so, then judge 
how often the divisor is contained in those fi^vivev, lV\\a \aa?j W 
done bjr coasidering how often the first figuie ol Wv^ ^Wx^^'^yk 
coataiDedia the 6nt Ggure of the divVdeikd-, ^^tex^o\iteA>C 
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■ 

place it in the qnotieDt, and multiply the divisor by it, and place 
the product exactly under the figures of the dividend that yoa 
Bought how often your divisor was contained in; then, draw a 
linfe underneath it, and subtract it from said figures; (here you 
must observe this last product; for, it must not be greater than 
the part of the dividend made use of; likewise, your remainder 
must not be greater than your divisor. If either be as here stated^ 
the wo A cannot be right, you must observe this through the 
operation;) now, bring down the next figure in the dividend to 
the right of the remainder; after which, you must seek how 
often the divisor is contained in this number; place the number 
thus found in the quotient; then multiply and subtract as before; 
after this, bring down the next figure; so proceed on till all the 
fifi^ures of the dividend are brought down. JVbte, when it happens 
(nat the divisor is more than so many figures of the dividend, 
you must take one more figure in the dividend than you have 
in the divisor, and proceed as before, seeking bow often the 
first figure of the divisor is contained in the two first figures of 
the dividend, making allowance for what you carry from the 
right hand. Also, you must mind that if in any case, the remainder 
be so small, that when th% figure of the dividend is joined, or 
brought down to it, that it is still a less sum than the divisor; then 
a cipher is to be placed in the quotient and another figure brought 
down; if it be still less than the divisor, place another cipher in 
the quotient, and bring down another figure; so continue to do, 
till the number is as great, or greater, than the divisor, and then 
proceed as before. 

Proof. Observe the same as given under Short Division. 

EXAMPLE FOR ILLUSTRATION. 

Dividend. Quotient. To find the quotient. 

Divisor 24)1634195(68091 or answer to this ques- 

144 24 tion, I began by saying 

how often is 24 con- 

194 272364 tained in 16, the first 

192 136182 two figures of the divi- 

dend. I perceived that 

219 11 Rem. the divisor 24 was more 

216 than 16; consequently 

1634195 Proof, not contained in it; I 

35 then said, (according to 

24 rule,) how often is 24 

— contained in 163, the 

11 Remainder. iatatW\t^e^^\xt^^1 Here 
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first figure of the divisor 2 was contained in 16, the first two 
figures of the dividend, which 1 found (after allowance was 
made for what I carried,) to be 6 times; this I placed in the 
quotient, and then nDultiplied the divisor by it; saying 6 times 4 
are 24, set down 4 and carry 2; then 6 times 2 are 12; and 2 
|hat I carry are 14; this, you will see comes under the 163, the 
three left hand figures of the dividend. Here I noted whether 
the under figures (that is the 144,) were greater than the fig- 
ures immediately over them; that is the 163, which were not; 
I then proceeded to subtract the 144 from the 163; saying, 4 
from 3 I cannot take, 4 from 13, nine; set down 9, and carry 1 
to 4 are 5, then 5 from 6, one; then 1 from 1, nothing; here I 
had 19 remainder, which being less than the divisor, I proceed- 
ed to bring down the next figure of the dividend which was 4, 
and annexed it to the last remainder 19; this made 194; again, 
I said, how often is 24 contained in 194? I found by the same 
operation as before that it was 8 times; I placed this in the quo- 
tient to the right of the last figure, and proceeded to multiply 
the divisor by it; saying, 8 times 4 are 32, set down 2 and car- 
ry 3; then, 8 times 2 are 16 and 3 are 19; having set this down, 
I had 192 to subtract from 194, which I did by saying, 2 from 
4, two; 9 from 9, nothing; 1 from 1, nothing; I now brought 
down the next figure of the dividend, and annexed it to 2, the 
last remainder and went on, saying, how often is 24, the divisor, 
contained in 21? I found that it was not contained in it; so 1 set 
a cipher in the quotient, and brought down the next figure of 
the dividend, annexing it to the last brought down, and proceed- 
ed to ascertain how many times 24 were containcl in 219; 
which I foiind to be 9 times; this I placed in the qtiotient, say- 
ing 9 times 4 are 36; set down 6 and carry 3, nine times 2 are 
18 and 3 are 21; here, I had 216 to subtract from 219; I went 
on, saying, 6 from 9, three; then, 1 from 1, nothing; 2 from 2, 
nothing; here, I had 3 remainder; I now brought down the last 
figure of the dividend, and annexed it to this remainder as be- 
fore, and sought how often 24 was contained in 35, which being 
once, I set this in the quotient, and said once 4 is 4; once 2 is 
2; I subtracted this, saying 4 from 5, one; two from 3, one; 
here, I had 11 for my last remainder; as all the figures of the 
dividend had been brought down, the sum was done. 

I proceeded to prove it by multiplying the quotient by the 
divisor, taking care to add the last remainder to the product. I 
found that this product exactly corresponded vi\\.ViV,Vv^^vs\^^\A^ 
io I concluded that the work was rigVit. 
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EXAMPLES. 

Dirifor. Dividend. Qvotient Diidsor. Dividend. QjOotieBt 
865)8754322(23984 498)2678467(5878 

730 2490 



1454 
1095 




cot 

DL 



*^ 



3593 3906 

3285 3486 



3082 4207 

2920 3984 



1622 223 Remainder. 

1460 



262 Remainder. 

It will be best for the learner to work the last three exam- 
ples at length; by so doing, and strictly examining the rule, be 
may find the quotient or answer to the following questions. 

4 Divide 1798467 by 24, Answer 74936 and 3 Remainder. 

Divisor. Dividend. Quotient. 
To be placed thus, 24)1798467(74936 & 3 Remainder. 

• 

5 Divide 4986384 by 95 An8. 52488 and 24 Rem. 

6 3248695 by 421 7716 259 

7 9238643 by 854 10818 71 

8 1207028 by 1048 1151 780 

9 83865448 by 3246 25836 1792 

10 224836762 by 26957 8340 15382 

11 1749265 by 49384 35 20825 

12 869432 by 28 

13 695834 by 146 

14 486954382 by 278698 

CASE II. 

When the divisor has a cipher or ciphers on the right hand. 

RULE. 

Cut oflF the cipher or ciphers in the divisor, and cut off as 
many figures on the right hand of the dividend; divide as before 
by those figures of the divisor that are left when the cipfaeri 
are cut^~ -ben the division is ended, the figures that were 
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cat off in the dirideDd mast be placed to the ri«;ht of dbe 
mainder, (if any,) and the figures cat off in the ^THor 
to their owq places agaio, as in the 

EZAMPLK FOR ILLUSTRATIOff. 

^62|000)127854|786(2062 Here, according to mle, I cot off 

124 the ciphers in the diTisor; and, then, 

-— ^— - cut off as manj figures on the right of 

385 the dividend; jou will see that I divi- 

372 ded by 62; after I had brought down 

■ all the figures in the dividend (reject- 

134 ing those cut ofi^) I placed those cut 

124 off to the right of the last remainder, 

' ■ under which I placed the divisor, re- 

10786 membering to restore the ciphers cut 

' ■ off. This operation brings the same 

62000 answer and remainder that would 

■ have been brought had I divided with- 
out cutting off, but this method makes the work shorter. 

EXAMPLES. 

2 Divide 264287 by 620 Ans. 426 and 167 Rem. 
8 169482 by 30600 5 16482 

4 84821496 by 1000 84821 496 

5 333640092 by 216000 1544 136092 

6 90009420 by 20060 4487 200 

7 2824927 by 300 127 

8 10048269 by480000 44826 

CASE III. 

When the divisor is such a number that any two figures in the 
multiplication table being multiplied together will produce said 
divisor. 

RULE. 

Divide the given dividend by one of those figures, and that 
quotient by the other* the last division will give the quotient re- 
quired. 

NoTX— -The total remainder (or the remainder that would have been 
broiight by dividing by the whole number at once,) is found by multi- 
plying the last remainder by the first divisor, «nd %ii^\ii!e; vGk.^^%a^\.'(«F 
Mtiaaer, 
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EXAMPLE FOR ILLUSTRATION. 

DWide 69483 by 48. 

6)69483 To find the quotient or answer to this, I sought 

what two numbers being multiplied together would 

8)11580-3 make, or produce 48; by the table I found that 6 

— times 8 produced 48; so, according to rule, I 'divi- 

1447-4 ded first by 6, and then by 8; here you will see, 
that when I divided by 6 I had 3 remainder, and 



when by 8, 1 had 4; and, to find the total remainder I proceeded 
according to note under the rule; thus I multiplied 4, the last 
remainder, by 6 the first divisor; this produced 24, which I added 
to 3 the first remainder; this brought 27 the total remainder. 

EXAMPLES. 

2 Divide 897456 by 56 Ans. 16026 and Total Remainder. 
You will find by the table that 7 times 8 are 56. 

3 Divide 548369 by 35 Ans. 15667 and 24 Total' Rem. 

4 816643 by 63 12962 37 

5 284632 by 72 3953 16 

See that you endeavour to understand every Tlule; read it over with 
care, and try to get the meaning of it; by so doing you will get along 
with less diffiv^ulty. 

COMPOUND ADDITION. 

Compound Addition teach eth how to add several sums or 
numbers together, having different names or denominations; as 
pounds, shillings, and pence; dollars and cents; tons, handreds, 
quarters; &c. 

RULE. 

1 Place the numbers so that those of the same name or deno- 
mination may stand directly under each other; that is, place 
pounds under pounds; shillings under shillings; pence under 
pence; farthings under farthings, &c. 

2 Begin to add at the lowest name or denomination; that is, 
begin at the right hand column, as in whole numbers, and after 
jou have added it, divide the amount of the column by as many 
ofihA tame name as makes one of the next greater, setting 

imainder under the column added and carry the 
he next greater or snpenot ^^v^oxsCvcv^^vm^ thea , 
not of that, and divide VI by «& Txw«iy qI W^ ^\sa 
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name as make one of the next greater, setting the remainder 
down ashefore; and so proceed to the last, which add as in Sim- 
ple Addition. 

pRoor, 
S^e th* Rale for proving Simple Addition. 

ENGLISH AND FEDERAL MONEY. 



ENQUSH MONEY* 

4 farthings make 1 penny, 
12 pence " 1 shilling 

20 shillings '^ 1 pound 



d 



KoTX. — i Stands for pounds; a for ihillingit dfot pence; and ^f for 
quarters or farthing^s, which may be thus understood; £, Libra, meaning 
pounds; 's, SoFidi, shillings; d Denarii, pence; qn, Quftdrantci, fartbingi. 
Observe, farthings are written thus: 

1 qr OT ^ for one farthing. 

2 qrs or ^ for two farthings or half penny. 
S qra oti for three farthings. 

PENCE TABLES. 



d. s. d. 


d. 8. d. 


8. d. 


8. 


d. 


20=1 8 


80=6 8 


la]2 


7 


» 84 


30 2 6 


90 7 6 


2 24 


8 


96 


40 3 4 


100 8 4 


3 36 


9 


108 


60 4 2 


no 9 2 


4 48 


io 


120 


60 5 


120 10 


5 60 


11 


1S2 


70 5 10 


130 10 10 


6 72 


12 


144 



FEDERAL MONEY. 

This is the most simple and easy of all money increasing, like 
whole numbers, in a tenfold proportion. 

The denominations of Federal money, or money of the Uni- 
ted States are, eagle, dollar, dime, cent, and mill. 

10 mills make 1 cent, mills are marked (m) cents c. 

10 cents '' 1 dime dimes d. 

10 dimea ^ 1 dollar dollars f, 

10 dollars ^ 1 eagle eagles e. 

A table shewing the number of cents in a sliilliiig^ from 1 
shilling to a $. 

cents. 1. cents, a. cents, s. cento, «• 

12iarel/j85-2|87l a\5ft \ 

^i 5 I 75 p I 871 7 \ V» % 
4 
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As it is commoD in business to divide the money of the Uni- 
ted States into two, or, at most, three parts, the following work 
will be divided, into dollars, cents, and mills. Dollars and cents 
are the most common division. 

For the rule to add Federal money, the learner ifli^esired to 
refer to the rule under Simple Addition. 

In dollars and cents, or Federal money, it is best to ose 
a point, or separatrix, as it is called, to separate the dollars 
from the cents. This may be understood thus, in 2348 cents, 
place a point two figures from the right, towards the left, that is, 
cut off two figures for cents; the other figures to the left will 
be dollars. In the before mentioned number, place a point as 
directed, and it will stand thus, 23.48, which are 23 -dollars 
48 cents; or suppose you wish to point off 46892 mills; here 
point off one figure to the right for mills, then two more to* 
wards the left for cents; the figures to the left of the last point 
will be dollars. The above number will be pointed off thus, 
46.89.2, and may be read as follows; 46 dollars, 89 cents, 2 
mills. 

KoTS. — Any sum of money may be read differently. It may be read 
in the lowest denomination, or partly in the higher and partly in the 
lower. For example, 6345 cents, may be read 63 dollars 45 cenfs^ or 6 
eaglesy 3 dollars, 4 dimes, 5 cents. 

EXAMPLES POR ILLUSTRATION. 

10 20 12 4 ' 

£, s. d. qr.- 

24 14 6 1 

43 17 9 3 

17 14 10 1 

18 16 11 2 
39 10 7 2 



144 14 9 



.#-** 



■ $' 


0. 


m. 


48 


32 


6 


158 


91 


5 


141 


C3 


5 


93 


91 


6 


29 


. 38 


7 


472 


17 


7 



In the first place, I set the number* that I must divide by 
over each column. Over the quarters, or farthings, I placed 4, " 
because 4 farthings make a penny; over the pence, 12, because 
12 pence make a shilling; over the shillings, 20, because 20 shil- 
lin^fS make a pound; over the pounds, 10, because the lastcol- 
w ^ned as whole numbers. I now commenced adding 

r conveniency, and to a8»\flltWveTtveTROTY, '^w^twk^ v^aee ^ 
D or denomination, the iium\iet >f o\x w^ Vi ^wv^^ Vj . 



the —i--.^ 

1 ari J. : 

are _'. i". : 
the t€i.T „: 



:t--r 2i- 



"^' z. 



V 






••^ — - 






i.-z >» 



1- 
I 



J- , - 



■ - i «: - — 



k ^ 



*<l=^ 1 1 ". f 1 



• r 



»:.5 
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D 


c 




^ 8 d 


^ 




D 


c 


1698 


. 93 




216 9 4 


z 


1 


3695 


. 49 


3692 


. 28 




196 4 10 


1 


I 
1 


2146 


. 28 


9326 


. 49 




362 1 1 


2 


1 


6589 


. 34 


4952 


. 27 




948 4 2 


1 


1 


7932 


. 16 


43 


. 16 


d 


16 9 3 


3 




214 


.' 28 
















£ 


6 


qr D c m 


£ 


8 


d 


qr 


169 


17 


4 


3 2036.41.8 


291 • 


3 


8 


2 


719 


16 


7 


2 1420 . 01 . 1 


103 


10 


10 


3 


20 


10 


10 


1 ^ 101.90.2 


510 


19 


11 


1 


17 


11 


6 


3 21.17.0 


501 


14 


6 


2 


28 


19 


11 


1 107.21.3 


61 


1 


4 


1 


17 





10 


3 91.63.8 


107 


16 


9 


3 














•' 


k 


D 


c 


m 


£ s 


d qr 




15 


c 


3834 


. 28 


. 2 


16518 16 


3 1 




914 


. 43 


2194 


. 16 


. 8 


23419 17 


2 1 




761 


. 49 


7348 


. 21 


. 3 


61917 19 


3 3 




999 


. 99 


4868 


. 17 


. 2 


21413 17 


6 2 




191 


. 90 


8248 


. 10 


. 


1934 16 


10 3 




199 


. 69 


4832 


. 16 


. 8 


3169 17 


5 1 




986 


. 21 




■WMb*""^'*' 




* 









TROY WEIGHT. 
The denominations of Troy Weight, are, pound, ounce, pen- 
nyweight, and grain. '^'^ 
24 Grains make .1 Pennyweight. Observe^ gr. stands 
20 Pennyweights 1 Ounce. for grains, pwt. for 
12 Ounces 1 Pound. pennyweights, oz. 
for ounces, lb. for pounds* By this weight, gold, silver, electu- 
aries, and liquors are weighed. 
lb oz pwt gr lb oz pwt gr lb oz pwt gr 



24 8 


17 


21 


19 


10 


14 


12 


21 


11 


3 


20 


16 11 


19 


17 


18 


6 


16 


23 


14 


10 


16 


19 


8 9 


7 


6 


5 


8 


4 


3 


12 


8 


14 


7 


9 « 


T9, 


20 


8 


8 


10 


17 


6 


3 


5 


9 


^ 




12 


1 


9 


6 


10 


8 


3 


10 


14 






7 


8 


3 


17 


5 


6 





15 


15 
















« 









ride tj- Ti* rxi: zsnd :ii'iani *■ r^iiss. -tt •_:_». - - zi- 
place 2-fc re-am* r-r rruiff najt* 1 i-n.'i-T-r:^-::. 1.^- ^ -^-■ 
the penriTw^iiS je?:;ins* if i*3a 't -. j- r rj_:.r , ■=::-' 
and 12 ct^t Up» iiany*. :«»-^iii&i 2; . :rx-=^ r.^- r . : --=.,. Ti 
last cr t€f:i.izti zi'iuan. -5 ztvaa » tocus i.:zi~-:-t. 1 .-izrr: zi=fzz. 
yoji ms: j.-ilc 1 . mz ^ 

weigb*- c'liTirJ. zO'iBiL. :»:=ii*£. iii^ jtsIS. 
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& 



u^ . ^ . 



'^ . i 






IT-l-Ii 



Ib cz :• 

16 1: 13 

17 21 14 
14 lo 9 
10 i^ 4 
21 9^ i? 
16 7 5 






Ar^Tr: I- T .1? -i-r J- '- .--'V 
The fec:«^ii--:r= ::" A:: -^-^ : ii '" ^ , 1 i--. :/:::. vir^vt 

3 scrapie? 1 :rb:i- : t:*. r .7 ::i/.--v ^ vr vv.-',*:*; 

8 drachma 1 -.-HiVt It. :'.:V. --^> >.>•. i^^'-^j-At v.s<* 

12 ooQces I ^'>a:iS i**^ '-: '-i ■« >: -^g--*. '» 

Bie<fi'dcDei^ Agc brr a^ »^ Lt aTv.sc.vvA "n^il} 
4 • ' 
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EXAMPLES. 










m 


i 


5 


9 


gr 


ft 


§ 


? 


d 


gr 


14 


11 


6 


1 


14 


21 


8 


5 


2 


17 


16 


10 


6 





18 


17 


10 


7 





12 


18 


8 


5 


g 


13^' 


12 


6 


6 


1 


11 


21 


6 


4 


1 


10 


10 


5 


6 


2 


10 


14 


7 


3 


1 


9 


23 


7 


7 


1 


•8 


8 


9 


7 





6 


31 


9 


3 


2 


6 



I ' ' »' 



Set 20 over the grains; for the rest, I shall leave jrou to ex- 
amine the taUe. 

CLOTH MEASURE. 

The denominations of Cloth Measure are, yard, quarter, nail, 
and inch, 

2| inches make 1 nail in. stands for inches; na. 

4 naifs 1 quarter of a yd. for nails; qrs. for quar- 

4 quarters 1 yard ters; yds. for yards; EFL 
3 quarters 1 Ell Flemish for Ells Flemish; EE. for 

5 quarters 1 Ell English Ells English; E Fr. for 

6 quarters 1 Ell French Ells French. The yard 
is used in measuring all sorts of woollen cloths; wrought silks; 
most linens, &c. The Ell English, is used in measuring some 
particular linens, calico, and Holland. The Ell Flemish is used 
in measuring tapestry. 











EXAMPLES. 










Yds 


qrs 


na 


EE 


qrs 


na 


EF 


qr . 


na 


21 


3 


2 


17 


4 


3 


17 


1 


3 


19 


2 


3 


21 


3 


3 


16 


2 


1 


23 


2 


1 


16 


2 


1 


21 


2 


3 


17 





3 


21 


3 


2 


17 


1 





40 


1 


1 


41 





2 


28 


1 


3 


27 


3 


2 


29 


2 





, 46 





1 





















let the number of u^mt^c^'ax\&\:.^^aidlhfi 
rs io a yard. 
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LONG MEASURE. 
The denominations of Long Measure are, degree, league^ 
mile, farlong, rod, or pole, yard, fooLincb, and barley com. 

3 barley corns ™%b ^ ^°^^ 

12 inches 

3 feet 

5i yards 
40 poles 

8 furlongs or 1760 yards 

3 miles 

60 geographic miles 
693 statute miles 



foot 
yard 

rod or pole 
furlong 
mile ' 
league 
degree 
degree 
360 degrees the circumference of the earth. 

NoTB.— A fathom is 6 feet, and is used only to measure the depth of 
water. A hand is 4 inches, and is used to measure the height of horses. 

b. c. stands for barley corns, in. for inches, fl. for feet, yds. 
for yards, p. for poles, fur. for furlongs, m. for miles, le. for 
leagues, deg. for degrees. 

By this measure, the distance of places, or any thing else that 
hath length only, is measured. 











EXAMPLES. 










Yds 


ft 


in 


be 


Le m ft 


P 


yds 


ft 


in 


59 


1 


8 


1 


58 1 7 


18 


61 


2 


11 


38 


1 


11 


1 


91 2 5 


14 


93 


1 


8 


61 


2 


7 


1 


69 1 7 


15 


68 


1 


10 


93 





10 





71 6 


17 


53 


2 


6 


88 


1 


6 


2 


93 1 4 


14 


16 


1 


9 


15 


2 


4 


1 


77 1 3 


15 


61 





8 





















Place over the first sum the barley corns in an inch, the inches 
in a foot, the feet in a yard, &c. 

LAND, OR SQUARE MEASURE. 

The denominations of Land Measure are, square acre, rood, 
rod, pole or perch, yard, foot, and inch. 

144 square inches make 1 square foot 

9 square feet 1 square yard 

30} square yards 1 square rod 

40 sqaare rods or poles 1 ac^xxaxe xq^^ 

4 square roods 1 ^^^xe ^^\^ 
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F stands for poles; R for roods; A for acres. This measure 
bespeaks its own use. 

ARP ARP ARP 



149 


3 


24 


621 


1 


27 


216 


3 


32 


219 


3 


16 


211 


3 


18 


196 


1 


19 


369 


1 


21 


201 


1 


20 


291 


3 


8 


569 


3 


10 


142 


2 


20 


121 


2 


6 


941 


2 


17 


214: 


1 


18 


101 





3 


121 


1 


14 


160 





4 


220 


3 


6 





You will find by the table, that 40 poles make 1 rood, and 4 
roods make 1 acre. 

LIQUID MEASURE. 

The denominatioDS of Liquid Measure are, tun, pipe, hogs- 
head, barrel, gallon, quart, pint, and gill. 

4 gills make 1 pint 

2 pints 1 quart 

4 quarts 1 gallon 

31^ gallons 1 barrel of wine 

32 gallons. 1 barrel of ale 

36 gallons 1 barrel of beer 

42 gallons 1 tierce 

63 gallons 1 hogshead of wine 

54 gallons 1 hogshead of beer 

2 hogsheads, or 126 gallons 1 pipe, or butt 

gi. stands for gills; pts. for pints; qts. for quarts; gal. for gal- 
Ions; bis. for barrels; tier, for tierces; hhds. hogsheads; p. for 
pipes; T. for tuns. 

Note. — A gallon of wine contains 231 solid inches; and a crallon of 
beer 282. 

All brandies, spirits, cider, vinegar, molasses, oil, &c. are 
measured hf this measure. 
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Hhds gal qts pts Hhds gal^||Bto T hhds gal qts 

31 49 2 1 61 38 -M^ 17 3 29 3 

65 21 3 79 26 S^BL ^^ ^ ^^ ^ 
81 16 2 1 91 16 3 C^* 28 3 17 »2 
45 10 1 37 20 2 1 61 2 20 1 
73 21 3 1 60 33 1 1 92 1 13 

66 17 , 15 17 1 67 10 1 



y 



For the first sam you may place 2 over the pints, 4 over the 
quarts, and 63 over the gallons. In the second, place 54 over the 
gallons for heer measure; examine the table for the rest. In 
the third, put 63 over the gallons for wine. 

DRY MEASURE. 

The denominations of Dry Measure are, chaldron, bushel, 
peck, gallon, quart, and pint. 

2 pints make 1 quart pts. stands for 

8 quarts 1 peck pints; qts for quarts; 

4 pecks 1 bushel pks. for pecks; bush 

8 bushels 1 quarter of com for bushels; qrs. for 

36 bushels 1 chaldron of coal quarters ; ch. for 

chaldrons. 
The standard bushel is ISi inches diameter, and 8 inches 
deep; by dry measure, grain, salt, coal, beans, flaxseed, oysters, 
&c. are measured. 



qrs bu pks 







- 


EXAMPLES. 


Bu 


pks qts 


Pto 


ch bu pks qts pts 


39 


3 6 


1 


49 21 2 4 


67 


1 7 


1 


95 22 3 5 1 


91 


3 3 





66 17 1 7 1 


87 


2 7 


1 


46 16 3 2 


28 


1 


1 


61 20 2 6 1 


17 


1 5 


1 


39 10 1 3 1 








_ 



26 


7 


3 


77 


6 


2 


91 


5 


3 


49 


6 


2 


21 


1 





71 


5 


2 



^>For the first sum, see how many pts make a qt^ qts make a ^kv 
and pks make a bush. 
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MEASURE. 
The denominations \AkcI) or Cubic Measure are, cubic 




cord, ton, foot, and in| 

1728 inches ^^ make 1 solid foot 

40 feet of ifflBnd or > ^ . „ ^^ . „ , 

^X /• X f u i- 1 / 1 ton or load 

50 feet of hewn timber ^ 

128 solid feet, or 8 feeti 

long, 4 feet broad, > 1 cord of wood 



and 4 f^e^dgh ) 

jllPf 



S f. stands for solRFfeet; T for tons; C for cords. ^^ this 
measure are measured such things, as have length breadth and 
depth. 

EXAMPLES. 

T ft in Cords feet 

199 27 132 46 112 

98 31 163 89 122 

74 37 87 93 . 101 

85 13 93 77 116 



Tou will find, by the table, that 1728 solid inches make one 
foot^ and 40 feet one ton; likewise 128 feet make one cord. 

TIME. 
The denominations of Time are, year, month, week, day, 
hour, minute, and second. 

60 seconds make 1 minute 

60 minutes 1 hour 

24 hours 1 day 

7 days 1 weeli 

4 weeks 1 month 

13 months 1 day 6 hours, or > 1 common or 

365 days 6 hours \ Julian year. 

sec. stands for seconds; min. for minutes; h. for hours; d. for 
days; w. for weeks; mo. for months. 

Note. — 365 days, 5 hours, 48 minutes, S7 seconds and a fraction* 
make a solar year ; but 365 days 6 hours, being reckoned a common or 
Julian year, the odd 6 hours makes every 4th year one day more. This 
day is added to February, which gives it 29 days, and this is called bifl- 
scxtil* "• 1— »* "tarj but agreeable to the tnoit exact observation the 
*" Hsntioned above. 

• 39 thirds. 
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47 



The year is also divided into 12 calendar months, which, in 
number of days, are unequal, as follows: 



B^onth. 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 



Names. 

January 

February 

March 

April 

May 

June 



Days 
hath 31 
28 
31 
30 
31 
30 



■> 



Month. 
Seventh 
Eighth 
Ninth 
Tenth 
Eleventh 
Twdih 



'f 



Names. 
July 
August 
September 
October 
November 
December 



Days, 
hath 31 
31 
30 
31 
30 
31 



The number of days m eacta^nonth may thus be found: 

Full thirty days hath September, 
With April, June, and November; 
The other months have thirty-one. 
Save February, which alone 
Claims twenty-eight, but in fine 
A leap year gives it twenty-nine. 















EXAMPLES. 












mo 


w 


d 


h 


m 


sec 


yrs mo 


w 


d 


h 


m 


sec 


14 


3 


5 


16 


43 


48 


17 5 


1 


5 


17 


37 


55 


18 


2 


6 


10 


41 


37 


71 9 


3 


6 


10 


19 


39 


51 


1 


4 


21 


43 


51 


55 8 


1 


3 


7 


18 


16 


91 


3 


1 


18 


35 


31 


31 9 


3 


1 


9 


40 


31 


79 


3 


4 


10 


18 


50 


70 7 


3 


5 


19 


59 


37 



























Over the mo in the second sum, you may place 12, the num- 
ber of months in a year; for the other denominations, examine 
the table. 

MOTION. 

The denominations of Motion, or Circjilar Motion, are sign, 
minute, and second. 
60 seconds maEe 1 prime minute. " stands for second?. 



60 minutes 1 degree. 

30 degrees 1 sign. ° 

12 signs, or 360 degrees make the whole S 
circle of the Zodiac. 



minutes, 
degrees, 
signs. 



EXAMPLES. 



S 
6 
9 
4 
8 
3 



n 



15 
19 
16 
28 
19 



14 
38 
41 
39 
50 



18 
49 
40 
53 
50 



S 

28 
17 
88 
69 

16 



// 



17 
27 
15 
IT 



^ 



48 
41 
39 
10 
^1 



56 
38 
53 

19 

t 



48 COBfPOUND SUBTRACTION. 

The next rule is Compound Subtraction. See that jm read 
the Rule with care; likewise attend to the Example for HLostra* 
tion, that you. may understand the operation. 



COMPOUND SUBTRACTION. 

Compound SuBTRAcflkr teacheth to find the difference be- 
tween any two sums^f difiC|rent denominations; as money, 
weights, measures, &c. * 

RULE. 

Place those numbers under each other which are of the same 
name or denomination; remember, that the greater number must 
be placed uppermost, and the less number directly under it; 
then, begin at the right hand, or least denomination, and take 
the difiference between the under figure and the one immedi- 
ately above it; place the difference of these two under the col- 
umn subtracted, and go to the next; and so proceed till the sum 
is done. Observe, that if the under figure be greater than the 
upper, you must tiien borrow as many of that denomination as 
make one of the next greater; subtract your under number 
from this, and add the remainder or difference to the upper 
figure, remembering to carry one to the next column; and so 
proceed on till the work is finished. 

NoTB. — You may place the numbers over each denomination, as taught 
in Compound Addition; for then it can be seen at once what to borrow, 
wlien the under figure is greater than the upper. 

EXAMPLE FOR ILLUSTRATION. 

10 20 12 4 After having placed the numbers over each 
JB s d qrs. denomination, as directed,! began with the 
68 7 9 2 right hand figure; saying, 3 farthings from 
29 16 7 3 2 1 cannot take, but 3 from 4, the number I 

borrow, leaves 1; this I added to the upper 

38 11 13 figure 2, which made it 3; this I set down, 

■ and passed to the next, taking care to carry 

one, which must always be done when I have to borrow; then 
I said, 1 that I carry to 7 are 8; then 8 from 9 leaves 1; here 
I did not have to carry any; because I did not borrow. Now, to 
the next: 16 from 7 I cannot take, but 16 from 20 leaves 4, 
tfhich added to the 7 makes 11; this I set down, and proceeded, 
'*^nt I carry to 9, makes 10\ tiovi \Q ^tom S I cannot 
'rofli 10 leaves 0-, 1 \iave \ioV\ivck^ \.o ^^^ Vq ^^ '^> 
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consequently I mast set down 8 and carry 1 to 2, which nuk^< 
3; here I said, 3 from 6 leaves 3; this being the lastfigare, th« 
^ sum' was done. 

For proof, see the rule for proving Simple Sabtraction. 

OF MONET. 

Observe: The Subtraction of Federal money is performed the 
same as Simple Subtraction. 

EXAMPLES. ^ 



10 


20 


12 


4 


* 






£ 


8 


d 


qrs 


C 


c 


m 


486 


15 


4 


2 


3684 


. 41 


. 3 


195 


17 


8 


3 


1695 . 


. 73 


. 9 


290 


17 


7 


3 


1988 . 


. 67 


. 4 


486 


15 


4 


2 


3684 . 


. 41 


. 3 



These sums are proved by adding the under or less num- 
ber of figures and remainder together. Their sum being like 
the greater or upper number, the work is considered right. 

Examine the last three examples with care, so that you may 
understand Compound Subtraction. 

£ s dqrs $ c m £ s d qr $ cm 
463 14 7 2 68 . 84 . 3 927 13 3 1 641 . 17 . 3 
134 8 5 1 27 . 85 . 5 29 19 3 2 193 . 19 . 8 



When you do not kn,ow what to borrow, refer to the tables; 
remember that in dollars, cents, and mills, or in Federal Money, 
you borrow 10. 

^sdqrs $ c dBsdqrs $cm 

639 3 2 549 . 63 176 7 1 246.83 .0 

107 10 5 3 193 . 90 4914 7 2 28 .37 .2 



£ s d qrs $ c m 

Suppose you borrow 86 19 7 1 Suppose you lend 1365 . 49 . 3 
And pay back 49 16 3 3 And receive back 839 . 59 . 5 

There remains unpaid There \& bICA\ d^^e 
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lbs oz pwt 
48 1 16 
29 11 16 


gr 
21 

22 




lbs oz dr. 
48 14 12 
19 13 15 


A\ 







TROY WEIGHT. 










lbs 


oz 


pwt 


gr 


lbs 


oz 


pwt 


gt 


69 


9 


19 


18 


87 


10 


18 


£0 


18 


10 


19 


20 


64 


11 


15 


88 

t 





AVOIRDUPOIS WEIGHT. 

^ qrs lbs T C qra lbs oz dr 

61 1 22 17 16 2 12 11 10 

29 2 23 18 16 3 27 14 15 



APOTHECARIES WEIGHT. 

21 10 5 1 17 28 4 6 12 

17 11 6 18 19 11 1 12 



CLOTH MEASURE. 

Yds qrs na E E qrs na E F qrs na Yds qn oa 

19 2 1 21 8 1 16 1 19 1 1 

712 i0 32 403 52 



Id Cloth measure, you will see that 5 quarters, make an Ell 
English; and 6 quarters, an £11 French; for the second sum, yon 
may place 4 over the na. and 5 over the qrs. and ov^r the na. 
in the third sum, place 4; and over the qrs. 6. 

LONG MEASURE. 



Yds ft in b c 


Le m fur po 


Yds ft in 


71 1 10 1 


61 1 5 29 


16 2 1 


17 2 10 2 


12 2 4 39 


4 2 2 



LAND MEASURE. 

A R P A R P A R P Yds sq ft 

27 1 20 91 23 87 3 10 16 5 

'" Ql 14 24 19 2 12 10 8 



COMPOUND SUBTRACTION. 51 

You will see bj tbe table, that 9 sqaare feet make a yard. 

LIQUID MEASURK 

Hhds gal qts pts hh& gal qts pts T H gal qts 

382830 916021 19 3293 

64431 12 6031 93401 






Ba pks qts pts 
101 2 5 
103 5 1 


Ch bu pks qts pts 
17 21 1 6 1 
16 25 3 7 1 


qrs ba pka 
81 3 2 
19 2 3 


T 
227 
197 


ft 
41 
45 


SOLID MEASURE. 

in Cords 
129 182 
126 96 


feet 
61 
110 



If you are at a loss, what to place otfr each deoomioatioD, 
tarn back to additioQ of solid measare, ttlTftad the obserra- 
tioQS made there. 

TIME. 



Mo w d hn 
17 3 S 21 
10 3 6 22 


min MC Yn mo w d hrs min 
40 41 19 10 3 2 17 41 
4048 9933 21 20 


sec 
18 
20 


S " 
7 21 
4 20 


MOTION. 

f II S ® ' 
49 21 8 28 28 
49 25 6 29 40 


II 

30 
50 





Read the observations at the close of com^o\»id ^.4&\Slw 
I wish you to attend to them, while comiDftucVm^ ^^ VsS&i 
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COMPOUND MULTIPLICATION. 

(yOMfouNn MvLTiPUCATioN teacheth to maltiply, (by one com- 
niot» tnuUlplier,) when the sum or namber consists of several 
naiueMy or denoriiinations. 

CASE I. 

To inultli^ly by any number not exceeding 12. 

nuLE. 

Sot tlie multiplier, under the last figure, on the right hand, 
((it* lowoNt dunonilnatlon mentioned,) of the multiplicand; mul- 
tiply tho figure immediately above by it, and divide the pro- 
duct hy an many oi' that denomination, as make one of the next 
ftrontn*; Hotting the remainder under the figure multiplied, and 
curry tho ((uutlont to the next; multiply the next, and then add 
uhut you carry to it, divide as before; so proceed till the work 
U dono. \ou may observe the same rule for carrying from 
Muo donumiuutiou to another, as given in compound addition. 

To multiply Federal money, observe the same rule as ^ven 
\i\ muitiplicatiou of whole numbers, minding to put the point of 
hoparution, (or !»epurutrix, as it is called,) between the denom- 
luniionst, ju«t u« m»uy figures from the right hand towards the 
loll, in tho producK m In tho multiplicand, or given sum, as you 
w'\\[ !i«:e In tho following example of Federal money. 

V:\AMVLES FOR ILLVSTRATIOS. 

U> '^h) V2 4 Having, (us in Compound Ad- 

£ s d qrs dition, and Subtraction,) placed 

4S 7 4 3 the numbers over each partico- 

ti lar denomination, I began by say- 

^\ ^ ^ j;^ vided by 4, (the tlirthings in a 

I»f0iiv,^ auvi fouiul that it contumed 4 times 4, and 2 over; the 
i\ I *ei dv>wu under the quarters, and went on; saying, 6 times 
4 are i*K Aod 4 ihait I carry, are :^; now, how many times 12 
ku ;^S' Twioe, and 4 ovifr *et down 4^ and carry '2; then, 6 
time* r aiv ^^* jiuJ ;? thai I carrv, are 44: how manv times :?«."> 
it 41* Vwtce. 4tKl 4 over; *et down 4, and carry :?; again* 6 
time* S Ai'^ 4^ i"d ;? that I carrv^ ar^ :h.>: here,! diTided bv 
^\ — -tequeuilv, *ei down 0% and carried -3; sa^^ing, 6 times 4 
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EXAHPLE IJi TEDERAL HONEY. 

m This esample, is maltiplied the 

„ same as in whole oumbers; and the ' 

g only difficulty tbnt arises is, (o know^ ^ 

where the points ooght to Bland; but^ 

_^ by observing, what was said under 

CoDipouud AddJlJon, 1 think Ibe difficulty will be removed, but 
'" "' ' sliould still be ata loss where to place the poiot, 



if the I 

he mu9[ observe, that if the multiplicand be dollars, cenlj, and 
mills, as in the above example; point off one figure, from right 
to left for mills; then point ofT two figures from that point for 
cents, the rest towards the left, (if any,) will be dollars; bat 
when dollars and cents only are mentioned, point off two fig> 
nres for cents from the right towards the left; the rest will be 
dollars. 

EXAMPLES. 

fsdqrs Dcm fsdqrs 

48 9103 692.39.3 168193 2 



fcP c m lbs oz pwl gr T C qrs lbs oz dr 
"4.91.9 64 10 17 21 16 14 1 20 10 9 







5 3 9 qr Yds qr na 

H3 10 5 2 IS 91 3 3 



R P T hbds gal qts Ch ba pks qta 

3 3« 13 2 42 3 39 21 3 5 ' 



-A 



■fa 



J 



54 COMPOUND HULTIPUeATION. 



# 



CASE n. 

To multlpljr by any giren number more than 12^ the mnlti- 
plier being the exact product of any two numbers ia the molti- 
lication table. 



RVLU 

Multiply the g^ren sum by one of those numbers that pro- 
duce the multiplier, and that product by the other; the last 
product will be the answer. 

EXAMPLE FOR ILLUSTRATIOir. 

£ 8 d qrs Here 1 mutiplied by 8, and 

Multiply 62 10 4 3 by 24 then by 8; because 3 times 8 

3 are 24. I began, saying 3 

187 11 "2 i~ times 3 are 9; then, 4 into 9 

3 twice, and 1 orer, and so od. 

1^00 Q il — n" ^^^^ multiplying this out, 1 

l(HH) J D u multiplied by 8, saying 8 tiroes 

1 are 8, four into 8 twice and over; set down and carry 2. 
Thus 1 continued till I had multiplied each figure. 



S. Multiply 

£ 
a. Multiply 36 14 7 

A 

4. Multiply 28 

5. Multiply 4T. Xbhds. 16gal. 2qts. b^ 81. 

Ans. 369T. 3hhds. 1^1 2qts. 

6. Multiply «Le» «m. 7fur. 20po. by 132- 

Ans. S93Le. Cm. 6fur. Opa 

tf at any time jtm do not know how to proceed, refer to the lules aad 
fgpjaples ibr illusmtion. 

CASK in. 

When the given nnmber cannot be produced by the multipli- 
cation of any two numbers in the table : 

nrLsu 
Firsts find what two figures in the table multiplied tngether 
will come nearest to the given number: multiply by them as 
Wfore, and then, mnltiply the upper line hy what ramain; wM 
\t result to the last product, and their avioiait will he Um 

Mi. 





EXAMPLES. 








c 

12 


qrs lbs 
2 8 by 64 


Ans. 


C qr 

804 2 


lbs 
8 


8 

14 


d qr 

7 1 by 72 


Ans. 


£ a 

2644 U 


d qr 
6 


R 

3 


P 

10 by 36 


Ans. 


A 

1037 


R P 

1 



coBffPQUND division: ss 

EXAMPLE FOR nXUSTRATlfUr. 

Cqn lb 
Multiply . 2 1 6 bj 59 By the toble, I fmmd 

8 that 8 times 7 ^re 



TT 


1 


20 
7 


product 


of 8 


129* 
6 

135 



3 

3 



18 

18 


product 
product 

product 


of 56 
of 3 

of 59 



im^ 



this being nearest to 
given multiplier, I m 
tiplied, firs^ by the 8, 
and then that prodixt 
by 7; this last is the pr^ 
duct of 56. As the 
given number was 59, I bad 3 remainder, which I mulb[>lied 
the upper line, or given number, by; saying 3 times 6 iiR'.18, 
&.C. I placed the product under the last, then added them to- 
gether; their sum was the total product ol multiplying by 59. 

EXAMPLES. 

2. Multiply 24£. 16s. 6d. Iqr. by 38. Ans. 943£* 14s. Id. 2qr. 

6 times 6 are 36; consequently there will be 2 to multiply the upper 
line by. 

3. Multiply 122£. Hs- 9id. by 76- Ans. 9339je. 12s. 2d. 

9 times 8 are 72, How many more will make 76? multiply the upper 
line by it. 

4. Multiply 9yds. 3ft. 51n. by 123- Ans. 1246yds. 3ft. Sin. 
12 times 10 are 120; Then multiply the given number by — 

5. Multiply 21b. lOoz. 8pwts.42gr. by 149. 

Ans. 427lbs. 6oz. 6pwt8. 12gr.-^ 
— times 12 are 144, Then — times the given sum. 



COMPOUND DIVISION. 

Compound Division teacheth to divide any number of differ- 
ent denominations by one common divisor. 

CASE I. 

To divide by any number not exceeding 12. 

RULE. 

Place the divisor and dividend as before taught; then, seek 
how oAen the divisor is contained in the left hand place of fig- 
ures, setting the result under said figure, or figures, divided; and 
proceed to the next. But if there be a remainder, multiply it 
by the next lower denomination, (it being so many times the 
next denomlnatioo,) and, to this product add l\ieii\ra&%>T«^l%;&:^^ 
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giyen of that denomination; seek how oflten the divisor is con- 

Uteed in this numher; note down the resalt, and proceed with 

'^^ remainder, (if anj,) as hefore; and so on, till the whole is 

^by8he4> 

^ffr^bserDB. If the nnmher of either denomination he less than 
thpe divisor, multiply it hj the next low^r denomination ; add in 
th^ number, (if any,) and proceed on as before directed. 

NoTB.— For Federal money, divide as in whole numbers, minding to 
place t^ point as before taught; that is, if dollars cents and mills be 
givenJpbint off one figure from right to left of the quotient, for mills ; 
then^ fyo for cents; the rest, (if any,) will be dollars. If there be dol- 
lars bnV* annex two ciphers, and the whole will be cents; or, annex 

three ciphers, and the whole will be mills. 

* 

Observe: That if you write down the sum in cents; the quo- 
* tient, or answer, will be cents. If you write them in mills, the 
quotient will be mills^ Remember, that if, in the given sum, 
the cents be less than 10, you should place a cipher to the left, 
or in the tens place, in this manner; for one dollar and six cents, 
write $ 1.06 cts. 

PROOF. 

Multiply the quotient by the divisor; and, if the product be 

agual to the dividend, the work is considered right. 

» 

EXAMPLES FOR ILLUSTRATION. 

i. Divide S6£. 14s 7d. 2qrs. by 6. Ans. 14£. 9s. Id- Iqr. 

In this example, as before, I 
placed the numbers over each 
denomination, (which the learner 
may do in the following exam* 
pies;) then began, saying 6 into 
8 once and 2 over; this 1 J set 
down under the 8, and proceed- 
ed with the 2, as in Simple Divi- 
sion; saying 2 tens are 20, and 6 
are 26. Six into 26, four times and 2 over, now I said, twice 
20 are 40, and 14, the shillings standing at this denomination, 
makes 54. Six into 54, nine times and over. The 9 I set 
down; and as there was no remainder, I said, 6 into 7 once and 
1 over; set down 1: then, once 4 is 4, and 2 are 6: then, 6 into 
6 once and over. This finished the sum. For proof, I mxxU 
"''^i/edfy the diyhov 6, as in Compo\iii^^w\\:\^Vtf:.TaL\\Qii. 
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£ 

6)86 


20 

s 

14 


12 
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qrs 
2 


14 
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86 


14 
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2. Divide 48 dollars 7 cents 3 mills by 6. 

Ads. $ S.Olcts. 2m. and 1 rem. 

^ c m After dividing, as in Simple^^ 

6)48 . 07 . 3 Division, I pointed oS the <lu4^P 

I — tient, beginning at • the righ^^ 

8 . 01 . 2 and 1 over hand, pointing off one figure for 

6 mills; and, then, two for cents. 

^— -— — -^^ - which brought 8 dollars 1 cent 

48 . 07 . 3 and 2 mills for answer. 

. Endeavour to understand each 

rule, it will save you much trouble. 

EXAIfFLES. 

£ s d qrs $ c m £ s d qrs 

2)43 5 7 2 3)68 . 22 . 3 4)61 17 4 2 



Dolls cts lbs 02 pwts gr T C qr lbs oz dr 

5)9348.10 6)17 10 21 10 7)16 7 1 21 8 14 



C qrs lbs Yds qr na M fur p 

8)16 3 7 9)162 3 2 10)161 3 20 



A R P T hhds gal qts Ch bu pks qts 

11)112 3 3 12)19 3 28 2 9)91 8 3 2 



w d h m sec £ s d qrs ° ' " 

10)41 6 ^ 5 20 11)64914 7 2 12)4039 20 



CASE 11. 

When the divisor exceeds 12, and is the exact product of any 
two figures in the multiplication table: 

RULE. 

Divide the given sum by one of those n>]Lm\>eT^^«cv^^"^\. ^^• 
fJeot by the other; the last quotient will be lYv^ ^xi^^^\. 
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EXAMPLB FOR ILLVSTRATIOir. 

1. Divide $ 38.43 cts by 28 Am. 8 1^7 cts 2 m and 2 rem. 

oils cts In the table I foand, 

that 7 times 4 are 28| 
which I placed as in the 
margin. The last quo- 
tient was 1 dollar 37 cents 
1 . 87 . 2 and 2 rem* and 2 mills. When I di- 

^ c m vided by 4, there was 1 

remainder; and as the gir- 



^, 



7 
4 




en sum contained no mills, I added a cipher, and divided on; this 
brought 2 mills, and 2 remainder. 

EXAMPLES. 

2. Divide 49£- 6s. 8d- 2qrs. by 32- 

Ans. !£• 10s* lOd. 2qrs. and 2 rem. 

3. Divide 7674 dollars 03cts. by 63. Ans. $ 121.81 cts. 

4. Divide 1220- 3qrs. 181b8. by 72. 

Ans. IC 2qrs. 231bs* and 14 rem. 

5. Divide 32A. 3R- lOP* by 81. 

Ans. OA. IR. 24P. and 66 rem. 

6. Divide 364yds. 2qrs. Ona. by 108. 

Ans. 3yds. Iqr. 2na. 

7. Divide 583m. 5fur. 20po. by 132. 

Ans. 4m* 3far. 15po. 

CASE ui. 

When the divisor is large, and cannot be produced by the 
multiplication of any two numbers in the table: 

RULE. 

Divide the highest denomination after the manner of Long 
Division; multiply the remainder, (if any,) by as many of the 
next lower denomination as make one of that, adding in the num- 
ber standing there; then divide as before, and so on. 
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ss:ahflb for illustration. 

1. Divide 178 ^ 11 s 9 d by 39 Ans. 4 dB 11 a 7d. 

£ s d £ • d Here, I placed the sum jM 

39) 178 11 9(4 11 7 before, and went on, sayit^T 

156 how often is 39 contained in 

178 the pounds in the ques* 

22 tion? I judged it to be 4 times; 

20 this I placed in the quotient, 

■ * and multiplied the divisor by 

451 it, and got 156; this I set un- 

39 der the 178, and subtracted it; 

■ here I had 22 pounds remain- 

61 der; this I multiplied by 20, 

39 the shillings in a pound, mind- 

— — ing to add in the 11 shillings 

22 that was in the dividend; this 

12 brought 451 shillings. I now 

— — sought how often 39 was con- 

273 tained in 45, the first two fig- 

273 ures; and found that it was 

once; this I placed in the quo- 



tient, and multiplied the divisor by it; and after multiplying, 
subtracting, and bringing down the other figure, I had 61 to seek 
how often 39 the divisor was contained in; which was onoe; this 
1 I placed in the quotient with the last figure, multiplying and 
subtracting as before; here, I had 22 shillings remainder; this I 
multiplied by 12, the pence in a shilling, adding in the 9 pence 
in the dividend, which brought 273. I sought how often 39 
was contained in this, which was 7 times; and, by multiplying 
the divisor by thiB, I got 273, and had remainder; the result 
was 4 j£ 11 s 7d in the quotient, which was the answer. 

EXAMPLES. 

2. Divide 82l£. lis. 9d. by 69. 

Ans. 11£. 18s. Id. 2qr. and 54 rem. 

3. Divide 149£. 198. 7da by 103- 

Ans. 1£. 93. Id. Iqr. and 89 rem. 

4. Divide 268£. lis. 4d. 2qrs. by 86. 

Ans. 3£. 2s. 5d. Iqr. and 84 rem. 

5. Divide 977 A. 1 R. 13P. by 623. Ans. lA, 2R. IIP. 

6. Divide 1381 dollars 68 cents, by 342. 



f 
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Place the dollars and cents thud; 1381.68 and divide hy 342, 
as in whole numhers. 



The following may be considered as, belonging to Simple 
Multiplication, &c. but it will apply to both the Simple and 
Compound rules. 

To multiply by a mixed number, that is, a whole number 
joined to a fraction, as 3|, 7i^ 5|, 7^, &c. 

RULE, 

Multiply by the whole number, and take ?, i, I, ^, &c. of 
the multiplicand, (or upper number,) and add it to the product. 

EXAMPLES FOR ILLUSTRATION. 

1. Multiply 185 by Si Ans. 601|. 

185 

S^ /I multiplied by the whole number 3; and then 
said, i is the i, that is, one quarter or fourth is the 



555 one fourth of the given number, I divided the mul- 
451 tiplicand by the 4, and then added the quotient to 
the product. 



h 



601J 

2. Multiply 266 by 4i Ans. 1197. 

266 
4J 

After multiplying by the whole number, as direct- 



i 



ip64 ^^? ^ s^^^ i ^^ ^^^ i) thatis, one half is the half of 
^33 the given number; and proceeded as before. 



1197 



3. Multiply 368 by 5} Ans. 2116. 



4|i 



H 



368 

^i For the |, I first said, i is the j, as in the last er- 

ample; then i is the J of that You will see, that 

1840 for the i, I took halt of the given number; and for 
184 the i I took i of that quotient, and added the whole 
po «A«»Miier. The 184 is i of the given number, and 
i; these together maike i of 368. 



i 



QUESTIONS FOR EXERCISE, &c. 61 

4. Multiply 9£. 98. 5d. by 6^. Ana. 58£. Os. 2f d. 

£ s d 

1^ 9 9 5^ By examining this example, yoQ will see, 

that I multiplied by 6, Compound Multipli- 
cation; saying, 6 times 5 are 30, twelre in- 
to 30, twice, and 6 over; set down 6, and 
carry 2, &c. then 1 said, J is the ^ after 
dividing by 8, 1 added the quotient to the 
product. 



9 9 


5 
0* 


56 16 
1 3 


6 


58 


2* 



Questions for Exercise^ in each of the foregoir^ Rules. 

NUMERATION. 

Express the following numbers in figures. 

1. Three thousand seven hundred and twenty. ^ 

2. Sixty-seven millions nine thousand three hundred and 
forty. 

3. Three hundred and sixty millions two hundred and forty- 
three thousand seven hundred and ten. 

4. Ninety-nine millions and ninety-nine. 

5. Seventy thousand seven hundred and seven. 

6. Write down in words at length the following numbers, 
6005005, 400004, 60009, 3030, 369, 48, and 267427- 

SIMPLE ADDITION* 
If you have been attentive to the rules passed through, there wiU be 
but little difficulty with the following questions. If you are at a loss, ex- 
amine the rules, &c. 

1. Add into one sum the following numbers, 26384, 92561, 
32840, 2063, 149, and 42. 

Place the numbers under each other ; units under units, tens under 
tens. 

2. What is the sum of the following numbers; viz. 225643821, 
7692, 125, 44827, 6637, 492678, and 22? 

3. Add 390, 3090, 70208, 590026, 8654321, and 681965 to- 
gether; and see if their sum is ten miUiona. 

4. What is the sum of the following nximbet^*, '^Vx.tfSQKVV^tM 
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sand six hundred and forty-seven; twenly-nine thousand eight 
hnndred and forty-one; three millions two hundred and sixty* 
one thousand seven hundred; eight hundred and fifty-six; and 
seventy-seven thousand three hundred and seven? 

Place the numbers as they ought to stand. 4647 is the first number. 

5. The suiQ of the following is a million; six hundred and 
thirty-six; three thousand six hundred and thirty-six; ninety-foar 
thousand- nine hundred and forty-five; eight hundred thousand 
and fouf ; ninety-six thousand eight hundred and ninety-six; 
two thousand eight hundred and ninety-six; nine hundred and 
eighty-seven. Try and see. 

COMPOUND ADDITION. 

1. Suppose a man ow^s the following sums of money; 48jE. 
16s. 4d. Iqr. 61^. 12?. 8d. 3qrs. 18£. 15s. 7ci. 3qrs. 21£. 16s. 
5d. 3qrs. 8lJ£. IGs. Od. 2 qrs. how much does he owe in all? 

Place the first numbers thus; 46. 16. 4. 1. w\\h the proper denomina- 
tion over each. Set the other numbers under tliese, keeping* pounds 
under pounds, shillings under shillings, pence under pence^ and far- 
things under farthings. You may place what you divide by over each 
denomination, and proceed as before taught. 

2. If a man has due him the following sums; viz. 694 dollars 

75 cents, 893D. 48cts. 260D. 20ct8. 14D 82cts. $ 16.21ct8. 

J148.91cts. and lODOlct. how much is due him in all? 

place the first number thus; 694.7^ with $. over the dollars, and cts. 
over the cents; place the other numbers under this, and add as in Sim- 
ple Addition. 

3. Suppose you purchase the following quantities of wool. 
Sack No. 1. 3C. 2qrs. 141bs. Sack No. 2. 5C. Iqr. lOlba! 
Sack No. 3. IC. 3qrs. 271bs. Sack No. 4. 3C. 3qrs. 261bs. what 
is the weight of the whole? 

Placo»the first thus— Sack No. 1, 3. 2. 14. with C. qrs. lbs. over the 
columns to which they belong, place the others under these and proceed 

4. If a Farmer owns the following tracts of land, viz. Tract 
No. 1. 48A. 3R. 4P. Tract No. 2. 69A. IR. 14P. Tract No 
3. 81 A. IH. lOP. Tract No. 4. 101 A. 3R. 39P. Tract No. 5. 
296A. 3R. 32P. how many acres &c. of land does he own. 

If vou do not know what to divide by, when you add, refer to the table. 

purchase of a Collier the following quantities of 
i. 13bu. 2|)k8. 8Ch. 17bu.lpk. 9Ch. 28bu. 3pk8. 
5pks. 9Ch. Ibu. Ipk. Vvoyi m^ti^ c\i'dV^\Qi[!ift.^ bush- 
ka have you purchaaedt 
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SIMPLE SUBTRAGTIOir. 

1. Suppose a man owed yoa $ 8762, and he pays yon ^95, 
how much is still due you? 

Put the greater number down first, and the less one under it; then 
proceed as taught in Simple Subtraction. 

2. If it be 3000 miles across the Atlantic Ocean, and a vessel 
has sailed 1742 miles on her passage directly across how many 
miles has she to go? 

*3. If the salary of the President of the United States be 
twenty-five thousand dollars, how much will he have left after 
he has expended nine thousand nine hundred and sixty-five 
dollars? 

4 Suppose an army of 36742 lAen should go into battle, and 
in the engagement there should be 6984 killed, how many would 
remain of the army? 

5. If a man was bo.rn in the year of our Lord 1792, how old 

is he now if living? 

For the upper number place the year in which you are working this 
question, set the given number under it, and proceed to subtract. 

COMPOUND SUBTRACTIOir. 

1. Suppose you have borrowed from your friend, 29£. 16s 
7d. and have paid back 20jE. 17s. 8d. how much do you owe 
him? 

Place the greater number first, and the less under it; then proceed to 
subtract. The table will direct you what to borrow. 

2. Suppose you had lent your friend i868.27cts. and he pays 
you in part jJ62'49cts. how much does he owe you? 

This is performed the same as Simple Subtraction. 

3. If you barter with a person, and give him goods to the 
value of 42D. 33cts. and you receive of him in return, goods 
to the amount of 39D. 94cts. how much is due you? 

4. If you buy a hogshead of sugar, weighing 12C. 2qrs. 17 
lbs. and the hogshead weighs 3qrs.201bs. how much sugar have 
you? 

Set each denomination in its proper place. 

5. Suppose y&i have a lot of ground containing 6A. IR. lOP, 
and you sell a ptrt of it, containing 2A. 2R. 2Qf\ hovi tw^^V 
have you left? * 

This question contains Acres, Hoods, andPeTc\ies.\(^^\X^<(^\iK 
wbst tc borrow, turn to L^nd Measure table. 



f 
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6* If, out of 36ba. Ipk* 5qt8. of wheat, yon sell 12bti. Spks. 
6qts. bow much will you have left? 
You bcMTOw the quarts in a peck, and the pecks in a bushel. 

SIMPLE MULTIPLICATION. 

1. If you purchase at auction 119 pieces of India muslia 
each piece containing 11 yards, how many yards have you in 
the whole? 

Set down 119, the number of pieces, and place 11 the number of yards 
in a piece, under it, and multiply as taught in Simple Multiplication. ^ 

2' Suppose you buy 162 firkins of butter, each containing 
621bs. how many pounds have you bought? 
Multiply the number of firkins by the number of pounds in a firkia, 

3* In 120 puncheons of ruft), each containing 105 gallons, 
how many gallons in the whole? 

4. How many pounds are there in 296 barrels of flour^ each 
barrel containing 1961bs? 

5* In 595 barrels of pork, each containing, 200 pounds how 
many lbs? . -' 

COMPOUND MULTIPLICATION. 

1. What will 9 yards of broad-cloth come to, at l£. 28. 6d. per 
yard? 

Write down the one pound two shillings and sixpence, and place the 
nine under the pence^ place what you divide by, over each denomina- 
tion, and proceed, saying 9 times 6 are 54; then what you divide by into 
54, &c. 

2- If you buy 7 acres of land for 8£. lOs. 6d. per acre, how 
much does it come to? 
Uemember the tables; by them you may know what to divide by. 

3. What will 12 yards of broad-cloth come to, at 2D. SOcts- 

per yard? 

This is performed the same as Simple Multiplication; mind and point 
off two figures from right towards the left, for cents. 

4. What will 6 pieces of muslin come to, at ^ 3.49cts. pef 
piece? 

5* How much is contained in 12 hogsheads of sugar, each 6C' 
Bflra. 2llbs? 

6C. 3qrs. 211bj. by the 12 hogsheads. 

yards arc there inlQ ^v^cta ol cX^SX^^^^^Ocl <i\ 
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7. How many gallons of gin are there in 6 pipes, each con- 
tainiog exactly lOSgals. 3qt8. Ipt? 

8. How many acres are there m 9 lots of ground, each con- 
taining 12 A. 3R. 21 P? 

9. Multiply 16yrs. 5mo. 2cl. 4hrs. by 25. 

Instead of multiplying by 25, you may multiply as directed in Multi- 
plication page 28. 

SIMPLE DIVISION. 

1. Divide 6282, by 9. 

These questions are performed as taught In Simple Division. 

2< In 4380 yards of muslin how many pieces, each 12 yards? 

3- 2256 bushels of flax seed-how many casks containing 7 
bushels each? 

4. How many barrels of flour will 27620 bushels of wheat 
make, allowiog 5 bushels to the barrel? 

5. What is the quotient of 38694, divided by nine? 

COMPOUND DIVISION. 

* 

!• If you buy 6 yards of cloth for ^20.70cts. what did it cost 
per yard? 

Performed the same as Simple Division, 6 being the divisor; point off 
as before directed. 

2. Suppose 8 acres of land are sold for 362£. IGs. 8d. what 
is that per acre? 

See the first example for illustration. Compound Division. 

3. If g2365.80cts be divided between 12 men W||tt will they 
have a piece? < 

4. Suppose 127C. 3qrs. 16lbs. of iron be divide^s^mong 11 
men, how much will each have for his share? 

Examine the rule, &c. of Compound Division. 

5. If 10 gallons of rum cost 4£. 5s* lOd* what is it per gal- 
lon? 

Performed like the second example. 
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66 PRQIflSCUOUS QUESTIONS. 

raOlOSCUOOS QUESTIONS. 

I 

t 

For exercise in each of the foregoing Rules, 

« 

I'ry to find the answers to the following questions. If you find any 
difficulty, turn to the rules again, and examine the operations there. 

1. What will 67 yards of broad-cloth come to, at 2D. 50cts. 
per yard? Ans. 167D. 50ct8. 

NoTi.—- Though these questions appear to belong to higher rules 
than the learner has attained^ yet they may be performed in this simple 
and easy manner; and I think he will be pleased to sohre them, as they 
can be ^cme by the rules that he has passed through, and with which he 
ought 1m.he acquainted by this time. "- 

Thf WMtion above, is nothing more than Simple Multiplication; and 
I will on^ caution the learner to take care and place the point of sepa* 
ration where it ought to stand, between the doUars and cents. 

2. What will 291bs. of tea come to, at 31 cents per lb? 

^ Ans.^.99cts. 

Performed by Multiplication. 

3. If you hiy wine at 16s. 8d. per g^Uoo, what will 8 gallons 
come to^at that rate? Ans. 6£. 13s. 4<). 

Performed by Compound Multiplication, 8 being the multiplier. 

4. A man is born in the year 1787, how old is he in the year 
1831? " Ans. 44 years 

Simple Subtraction. 

$. What will 9 yards of broad-cloth come to, at l£. 2s. 6d. 
pet yard? Ans. 1(^. 28. 6d* 

CQVipottn<Uitiltiplication. 

6. If yoaVuy flax for 18 cents per lb. how mach will 1281bs* 
come to? Ans. ^.04 cts. 

Simple MulBplication. 

7. If rye be sold for 75 cents per bushel, what will 250 bush- 
els come to? Ans. 187D. SOcts. 

Performed like the last 

8. Suppose you wished to settle with your neighbour; 
and when you had brought your accounts t(^ether, you foimd 

*■ Ima account against you was 49£. 17s. 3d- and yoa had 
"ainst himj 29£. 198^ lOd. how much do you still owe 

Ans. 18£. 178. 5d. 
BttbHaedoa. 
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9- What will 36 bushels of wheat come to, at 2) dollaiB per 
bushel. . Ads. 90 dollan- 

Done like the second examplle for illustration, page 60. 

10. What will 2941bs. of pork come to, at 12ict8. per lb? 

Ans. 36D. 75ctt. 
Performed like the last. 

11. What will 48 yards of muslin come to at 37|ct8 per yard? 

Ans. 18 dollars. 

12. What will 44 cords of wood come to, at 3i dollars per 
cord? Ans. 143 dollars. 

Done tike the first illustration, page 60. 

18. What will 24 loads of wood come to, at 2} dollars per 
load? Ads. 66 dollars. 

See the third illustration, page 60. 

14. What will 28 days work come to, at 75cts. per day? 

Ans. 21 dollars* 
Simple Multiplication. 

15. If, from an army consisting of 26375, there be 10948 dis- 
charged, how many will be left? Ans. 15427 

Simple Subtraction. 

16. What is the weight of 9 hogsheads of sugar, each 8C 
3qrs. 24lbs? ^ Ans. 80C. 2qr8. 20lb. 

Examine Compound MultipUcation. 

17. If you buy 300 sheep at $h75ciM» per head, how much 
do they come to? Ans. 525 dollars. 

Like Simple MultipUcation. 

18* If you trade with a merchant to the amount of j^2.75cts. 
and you gire him 10 dolls, how much change must you receire? 

Ans. 7D> 25ct8, 

19. Again, if you purchase goods to the amount of 6£. 7s. 
4d. and you give 20 dollars, or 8£. to take the pay from, how 
much change must you receive? Ans. 1£. 12s. 8d. 

Compound Subtraction. 

20. If you buy 340 yards of muslin at 31 Jets, per yard, how 
much will it come to? Ans. 106 dolls. 25cts. 

For the i, see the first example for illustration, page 60. 

21* If you purchase 280 plank, at 18 j^ cents a piece, and 520 
boards, at 12^ cents a piece, how much does the whole come to? 

Ans. 117 dolls. 50ct8. 

For the |, see the third example, page 60. For l\ie ^,\!icv^ %^^^Tk!^« < 
After you hare found what each comes to, add \.\i« Vwo "^x^xiiC^XAXQ^O^- 
er, tbeir mm will be the answer* 
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22' If joo bi|y 10 yards of saperfine cloth, how mticb will 
it come te, at B£. 4s. 6d. per yard? ^ Ans. S2£, 5s. Od. 

Compound |Iultiplicatioii» 12 pence make ajiiiUio^» and 20 shiUings 
a pound. 

28' What will 22 head of cattle comft to, at 31i dollars a 
head? Ads. $693. 

For the i» proceed as before. See seeondemvnple^ page 60. 

24* General WashiDgtoQ was bom in the year 1732, how 
iaany years is it since, this being the year 1831? Ans. 99 years. 

*85« Colnmbus discovered America in the year 1492, how 
many years have passed since, this being the year 1831? . 

Ang. 339 years. 

2& Suppose a man should give 5750 dollars to be divided be- 
tw«i|j|i Us 5 4PD8, how mach would they have a piece? 

^ " Ans. 1150 dollars. 

Done like Simple Divi»on. 

27* If a man, by will, gives to his 9 children 3648^ 14s. 3d. 
how much is it a piece? Ans. 405iS. Ss. 3d. 

Compound Division. 

28* The Revolutionary war in America, commenced in the 
jmr 17^5, how many years have passed since, it being the year 
|881? Ans. 56 years. 

29. Suppose a man leaves by will 6648 dollars, to be divi- 
ded as follows, viz. guMfllfealf to go to his widow, and the other 
hairto be divided between bis six children; what will the widow 
have and what is the share of each child? 

Ans. The widow must have $3324, and each child $554. 
. To find the widow's sfiare, divide the 6648 by 2; this quotient is the 
one half. Afler this, divide the other half, (or the last quotient, whioh 
is the same,), by 6; this quotient will be the share of each child. 

30. Suppose 8 men gain 2226 dollars, what is each man's 
share? ' Ans. 278 dolls. 25ct8 

When dividing by 8, there will be 2 remainder? here you may divide 
on, as though there were two ciphers in the place of cents, saying, thus 
with the 2 that is over; 8 into 20, twice and 4 over? then 8 into 40, five 
times and over; so you will get for answer 278 dollars 25 cents, the 
cents were produced by adding the ciphers. 

Or, you may put down $2226.00cts. and divide as directed. 

31. What will 32 yards of broad-cloth come lo, at $5.20ct8. 
pet yard? Ans. 166 dolls. 40ct8. 
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REDUCTION. 

Reductioit teacheth to briog or change nambers of one de- 
nomination into others of di£ferent names or denominations, with- 
out altering their yalae. 

Redaction is of two sorts; one, called, Reduction descending; 
the other Reduction ascending. 

Reduction descending^ is when a sum, having a greater name, 
is brought down into one of a less name; as pounds brought 
into shillings; dollars into cents; days into hours; &c. which is 
done by multiplying. 

Reduction ascending^ is when a sum, having a small mune, is 
brought into one having a greater; as shillings into pounds; 
cents into dollars; hours into days, &c. this is done hj dividing. 

REDUCTION DESCENDING. 
RULE. 

Multiply the highest denomination, or greatest name given, 
by as many of the next less, as make one of that greater, 
ing in the less denomination, (if any,) then again by the^ 
lower denomination; and thus continue, till the whole is rec. 
to the denomination required. \ 

PROOF. 

Change the order of the question, and divide your last pro- 
duct, by the last multiplier, and so on. 



REDUCTION TABLES. 

THE FOLLOWING TABLES, ARE GIVEN AS A 
KEY TO REDUCTIO^r. 

They will be found of great service to the learner, by show- 
ing what to multiply or divide by, to reduce, or bring one de- 
nomination into another; and at the same time giving the t^^- 
son for so doio^. 
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I wish it to be impressed upon the mind of the learner, that he ought 
to understand what he does, as he progresses; which he may do by pay- 
ing particular attention to the rules and tables. By these he may know 
what to do, and the reason why he does it 

The rale for ReductioD descending, has been given — the 
followlojg is intended as a farther explanation of the rule. 

Suppose pounds are given to be reduced to pence, how is it to be done ^ 
pence is a less name than pounds, consequently the pounds must be muU 
tiplied. The question arises by what? and in order to answer that; another 
may be asked what is the next lower name to pounds? the answer is 
shillings; then to reduce pounds into shillings, multiply by the number 
of shillings in a pound. Again, what is the next lower name to ihillings? 
the answer is pence^ then multiply the shillings by the number of pence ' 
in a shilling, and the result will be the number of pence. 

Again, suppose dollars are given to be reduced into mills; how b it 
performed? tirst, consider what the next lower denomination to dollars is, 
it is eents; then, to reduce dollars to cents, multiply by the cents in a 
dollar: the product will be the number of cents in the dollars. Again, 
what is the next lower name to cents? it is mills, then the cents must be 
multiplied by the number of mills in a cent; the last product will be the 
mills required. It might be done by reducing the dollars to dimes, the 
dimes to cents, and the cents to mills. 

EXAMPLE FOR ILLUSTRATION. 

1. Reduce 26£* 178* 4d. Iqr. into shillings, pence and far- 
things. Ans. 537s. 6448d. 25793qr8. 
£* 8. d. qr. Here, I multiplied by 20 under the 
26 17 ^ 1 pounds; because, 20 shillings make a 
20 pound; the 17 shillings in the question 1 
— — - added in, when I multiplied by 20; other- 
537 shilliogs. wise, it would have only brought the 
12 shillings in 26 pounds; but the question 

required the shillings in 26£. 17s. when 



6448 pence. I multiplied by the 20, I said is an 0, 

4 and 7 (the units place of the shillings,) 

' ■■ '■■ is 7; twice 6 are 12, and 1 (in tUfetens 

25793 farthings. place of the shillings,) are 13; setwrvn 

3 and carry 1; twice 2 are 4, and 1 are 



5, this produced 537 shillings. I next proceeded to bring the 
shillings into pence, by multiplying by 12, the pence in a ehil- 
iing, adding in the 4 pence in the question; then, to bring the 
pence into farthings, I multiplied by 4, because, 4 farthings 
make a penny; admng in the 1 farthing in the g^ven sum, this 
produced 25793qr8. which was the answer required. 

For the proof of questions in this rule, %e^ ^^d^aLCiW^Ti ^^^\A< 

7 * 
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2. Reduce 265 doDanr 72 cents into cento. 

Ans. S6572 cento. 

$ ctii I multiplied by 100, the cents in a dollar, and 

265.72 added in the 72 cents. Here, you will see, that 

100 althoagh I multiplied by 100, and added in the 

■ cents, the figures are the same as in the g^yen 

26572 cents, sum. Then to reduce dollars and cento to cento, 
— only remove tlie point, and the whole wlU be 

cents. Or, to reduce dollars, cento and mills, to mills; remove 
the pointo, and the whole will be mills. But, that the learner 
may understand the nature of Reduction of Federal money, the 
examples are given to be reduced by multiplying, by the num- 
ber belonging to each denomination. 

3. Reduce 39 dollars 86 cento 2 mills into mills* 

Ans. 39362 mills. 
% cts. m 
39 . 36 . 2 

100 In the first place, I multiplied by 100, because, 

' 100 cento make a dollar, adding in the 36 cento; 

3936 cents. then by 10, because 10 mills make a cent; this 

10 brought 39362 mills, the same figures as in the 

"""""— iriven sum. 

39362 mills. 



EXAMPLES. 

4. Reduce f38*50cto. to cento. Ans. 3850 cents. 
Dollars multiplied by — are cents, because — cents make a dollar. 

See tlie table. 

5. Reduce 48 dollars into mills. Ans. 48000. 
Dollars multiplied by — are cents, cents multiplied by — are mills. 

6. Reduce 24£. into shillings and pence. Ans. 480s. 5760d. 
multiplied by— are shillings shillingpi multiplied by — are 






leduce 108£. 16s. 5d. Sqrs. into quarters. 

Ans. 104471 qrs. 

Pounds multiplied by — are shillings, shillings multiplied by — are 

pence, pence multiplied by — are quarters. When you multiply by 20, 

remember to add in the 169. when by 12, the 5d. and when by 4, the 

3 qrs. 

8. Reduce 46^. 129. 4d. \ into halfpence. 

Ans. 22377 half pence. 

Reduce the question into pence as before, then multiply by the num* 

berofhtkif — '— in a penny, adding m\3^eViwc^^\»3i \KcsK|V&\hA 
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9. Reduce the i29.d6ct8. 8m. into mills. Ans 29368 mills. 
Dollars muhiplied by — -are cents, eents multiplied by — are mills. 

10. Reduce 24 guineas at 21 shilliogs each into pence. 

Ans. "-eois pence. 
After you hare brought the guineas into shillings; then, shillings moU 
tiplied by — are pence. 

11. Reduce 260 dollars at 8s. each, into farthings. 

Ans. 96000qr8. 
Find the number of shillings in the 350 dollars, then shillings multi- 
plied by — are pence, pence multiplied'oy — are farthings. 

12. Reduce 16s. 4d. Iqr. into quarters. Ans. 785qr8. 
The question is already in shillings, &c.| shillings multiplied by — 

are pence, pence multiplied by — are quarters. 

13. Reduce 145 French crowns, at 8s. lOd. each, into far- 
things. Ans. 61480 farthings. 

Reduce the 89. lOd. into pence; then multiply the result under the 
crowns, this will bring the pence in the crowns; then pence multiplied 
by — are farthing^. 

14. Reduce 568 dollars at 6s. each, into farthings. 

Ans. 163584 farthings. 
See example 11th. 

15. Reduce 17s. 2d. into farthings. Ans. 824 farthings. 
Shilling^ multiplied by — are pence, pence multiplied by — are far* 

things. 

16. Reduce 2l£. 6s. and 2£. 93. 7d. 2qrs. into farthings sep- 
arately. Ans. 20448qrs. and 2382qr8. 

Pounds multiplied by — are shillings, &c. add in the shillings, &c. 

17. How many cents are there in 48 guineas, each ^4 cents? 

Ans. 2 131 2 cents. 
Guineas ^.^^^^^ bv ^^^ are cents 

18. Reduce 109D. 3cts. 4m. into mills. Ans. 109034 mills. 
Dollars multiplied by — are cents, cents multiplied by — are mills. 

19. Reduce 202 dollars into mills. Ans. 202000 mills. 

20. Reduce jt46.09cts. 3m. and 97cts. 5m. into mills sepa- 
rately. Ans. 46093 mills and 975 mills. 

The last mentioned is already cents, the next lower name is miU^be 
first mentioned to be done as before. ^^ 

21. Reduce 29 moidores at 27 shillings each into pence. 

Ans. 9396d. 
Reduce the moidores into shillings, then shillings multiplied by — 
are pence. 

22. Reduce l£. and 12£. 13s. 8d. into pence separately. 

Aas. 240d and 3044d. 
Ask yourself the question, how shall I reduce pounds into pence ? If 
you have been attentive to the rules, &c. I think you can do this ques- 
tion. Try. 

j^. Redace 27A Ss* 6d. into Bimeticeft. 

Am. \« 
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Beddce thb qoeslioii into ihiltin^ then ask younelf how numy tiz^ 
pencei are there In a shillingt multip^ ly the nunher, and add in one 
for the lizpence hi the question* 

24* How.ttiaDy three pences are there in 18£. 128. 9d? 

Ads. 1491 threepences. 

Beduce this into shilling^ as before, then multiply by the number of 
three pences in a shilling, add in 3 for the three pences in 94* 
. • 25. Reduce 2£. 168. 3d. and 19s. 5d. into pence separately. 

Ads. 675d. aod 233d. 

26* Reduce 11 eagles 9ttbllars 6 dimes 8 cents 3 mills ioto 
mills. Ads. 119683 mills. 

By the table yon ^11 see how many dollars make an eagle, how many 
dimes make a dollar, &c. 



REDUCTION ASGENDINO. 
RULE. 

Divide the giyen sum, or lowest deDomiDation, by as many of 
its owD Dame as npke ODe of the Dext greater, aod so on from 
one denominatioD to another, till you get the question into the 
name or denomination required. 

PROOF. 

Reduce the answer back to the Dame, or denomination, giyen 
in the question. See Reduction descending. 

NoTB.— You will see that this rule is performed by Division; for the 
questions are given in a smaller name to be brought into a greater, and I 
thmk you may know by this time, that farthings are a less name than 
pounds, mills a less name than dollars, &c. 

Observe.— To bring farthings into pence, divide by as many farthings 
as make a penny; to bring pence into shillings, divide by as many pence 
aa make a shilling; to bring shillingpi into pounds, divide by as many shil- 
lings as make a pound; to bring mills into cents, divide by as many mills 
as make a cent; to bring cents into dollars, divide by as many cents as 
make a dollar, and so with any other name or denomination. 

EXAMPLES FOR ILLUSTRATION. 

25793qr8. how many peace, shilliDgs aDd pouods. 

Ads. 26£- 17s. 4d. Iqr. 
I first divided by 4, the farthiogs Id a 
penoy; this brought 6448 peDce and 1 
remainder, this 1 is a farthiDg;* as the 
giveD sum was farthings, I set the 1 a lit- 
tle distabce from the peace. I next di- 
vided by 12, because 12 peace make a 
shilliog; this brought 5S7 ^hilliag^ and 4 
^ 17 4 1 pence remaioder, which* I set a little dis- 
\ tf^'itdc^ from Wie eYuWiti^^ ^Was^VVl^ 1 
lidBtdblb a Tema\ndet^\ieik^\Tw9^ii^/vV\«^'^^^^Mua 



# 



Farthings. 
4i25793 



12 



2|0 



6448 



1 qr. 



53(7 4 1 
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farthing near the 4 pence; then to bring the shillings into pounds, 
I divided by 20, because 20 shillings make a pound; this brought 
26 pounds and 17 shillings remainden the shillings I set down ai 
in the margin, and brought the pence and farthings down in a 
line with them; the result was the answer, viz* 26^. 17s. 4d. 
Iqr. 

Observe, — When I divided by 20, 1 cut off the cipher in the di- 
visor; likewise a figure in the dividend, (as before taught,) and 
divided by the 2* When dividing ny this, there was 1 remain- 
der, which I called 10, and added it to the 7 cut off, which made 
17 shillings ; this would have been the remainder, had I divided 
without cutting off. 

This question proves the first example for illustration in Re- 
duction descending. 

2* In 26572 cents, how many dollars and cents? 

Ans. ^572 cents, 
cents * * 

1|00)2;55(72 In this example, I divided by 100, be- 

cause 100 cents make a dollar; this 

265 . 72 brought 265 dollars 72 cents the answer. 
$. cts. 

100)26572(265 

200 dolls 
Note.— -To bring cents into dollars, nothing 

rtore is required to get the answer, than to 

657 point off two figures from the right towards the 

600 left. You will see, that if, from 26572 cents, 

....._« two figures be pointed off as directed, it will 

572 stand thus ; 265.72 that is, 265 dolls. 72 cts. 

trr^ the answer as before. 



72 cents 

Observe once more. When the question is g^ven in mills, point offone 
figure ft-om the right towards the left for mills, then two for cente.^ By 
pointing off as here directed, you will get the same answer as dividing 
by 10, the mills in a cent^ and 100 the cents in a dollar. 

In the following examples of Federal money, the learner 
may divide by the number belonging to each denomination, that 
he may the better understand the rule* 

3- Bring S9362 mills into dollars. Ans- 39D- 36cts* 2m. 
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mills. To find the answer to this qnestion, I 

1|0 3936|2 first divided by the mills In a cent, then 

— - by the cents in a dollar; now, had I point- 

IjOO 39|36 .2 ed off one figure for mills, and then two 

' ^ for cents, it would have stood thusj 

39 . 36 . 2 39. 36. 2, the same result, viz. 39 dollars, 

D cts m 36cts. 2m. 



EXAMPLES. 

4. firing 3850 cents into dollars. Ans. 38D 50cts. 
Cents divided by — are dollars, because — cents are a dollar. 

KoTS. — In this rule, divide by the same denominations that you multi- 
plied by in the last, beginning at the lowest name. 

5. firing 4800p^ills into dollars. Ans. 48 dollars* 
Mills divided by — are cents, cents divided by — are dollars. 

6. In 5760 pence, how many shillings and pounds? 

Ans. 480s.^4£. 
Pence divided by — are shillings shillings divided by '— are pounds* 

7. Bring 104471 qrs. into pounds &c 

Ans. 108£. 16s. 5d. 3qrs. 
Farthing^ divided by — are pence, pence divided by — are shillings, 
shillings divided by — are pounds. 

8. Find how many pounds &c. are in 22377 half pence. 

Ans. 46£. 12s. 4}d. 

In the first place, divide by the halfpence in a penny, there will be 

one remainder, and as the given sum is lialf pence, this of course is a 

halfpenny, put it down as such. Then pence divided by — are shillings, 

shillings divided by — are pounds. 

9. Bring 29368 mills into dollars. Ans. 29D. 36cts. 8m. 
Mills divided by — are cents, &c. 

10. In 6048 pence, how many shillings and guineas at 21 shil' 
Hi^geach? Ans. 24 guineas. 

Bfey e divided by — are shillings, then bring the shillings into guineas. 
IF Bring 96000 farthings into dollars at 8s. each. 

Ans. 250 dollars. 
Farthings divided by — are pence, pence divided by — are shillings, 
then by the number of shillings in the dollar. 

12. How many pounds, &c. are there in 785 farthings? 

Ans. 163. 4d. Iqr. 
Remember that farthings divided by — are pence, and so on. Try. 

13. firing 61480 farthings into French crowns, at 8s. lOd. 
each. Ans. 145 French crowns; 

*fi> ■*" pence. Beduce V!ki«%^ V^^'ydXo ^^^xit^ wid. 
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14. In 163584 farthings, how many dollars, at 6s. each? 

Ans. ^68 
Farthings divided by — are pence, pence divided by — are shiUingSy 
then by the shillings in a dollar. 

15. Bring 824 farthings into pounds. Ans. 0£. 178. 2d. 
Farthings divided by — are pence, &c. 

16. Bring 20448 farthings, and 2382qrs. into pounds. 

Ans. 21^. 6s. and 2£. 9s. 7d. 2qr8. 
— Farthings make a penny — pence a shilling, &c. find the answers 
separately. 

17. How many guineas each 444 cents are there id 21312 
cents? Ans. 48 guineas. 

Divide by the number of cents g^ven for a guinea. 

18. Bring 109034 mills into dollars. Ans. ^10903cts 4m. 
Mills divided by — are cents, &c. 

19. Bring 202000 mills into dollars- Ans. 202 dolls. 

20. Bring 46093 mills and 975 mills into dollars separately. 

Ans. 846.09cts. 3m. and 97cts. 5m. 

21. How many moidores each 27s. are there in 9396 pence? 

Ans. 29 moidores. 

Pence divided by — are shillings, then shillings by 27 are 

moidores. 

22. Bring 240 pence and 3044 pence into pounds separately. 

Ans. 1£. and 12£. 138. 8d. 

Pence divided by 12 are shilling's, &c. 

23. Bring 1099 sixpences into pounds. Ans. 27£. 9s. 6d. 
Divide by the sixpences in a shilling, then shillings divided by — are 

pounds. If there be a remainder, when you divide by the number of 
sixpences in a shilling, it will be so many sixpences. 

24. In 1491 three pences, how many pounds? 

Ans. 18£. 12s. 9d. 

■ By the three pences in a shilling, then shillings divided by 

— are pounds. If there be a remainder it will be so many three pences. 

25. Bring 675 pence, and 233 pence, into pounds separately, 

Ans. 2£. 16s. 3d. and 19s. 5d. 

26. Bring 119683 mills into eagles. ,, jA 

Ans. HE. 9do11s. 6d. ^4|RKn 

by the mills in a cent, the cents in a dime^ the ikiiKEit in a 



dollar, &c. 






/ 



Reduction Ascending and Descending, 

OF MOXEY. 

The learner will have to exercise his judgment in the following cases 
of Reduction, as both multiplication and division are used according to 
the nature of the question. 

NoTB.— When a greater number is requxred, to»V^\vM\ niV«sv^\«»* 
dlrideg for exMmple, suppaae you haye days \obrai^\xi\A\vf»a2e«u '^X'vC^ 
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be readily perceWed that the answer most be greater, consequently yoa 
must multiply; or suppose minutes are to be brought into hour% It is 
evident (that diyiuon must be used, for there must be less hours thaoi 
there are minutes. 

If any difficulty arises, turn back and review the mles^ tables, &c. 

EXAMPLES FOR ILLUSTRATION. 

1. Bring 36956 farthings into pounds. Ans. 3a£. 98- lid. 
4)36956 

12)9239 Here I used Division, as it was plain 

that there must be less pounds than far- 
2T0) 76(9 11 things. I, therefore, divided by 4, the far- 

things in a penny; 12, ,the pence in a 
38 9 11 shilling; and 20, the shillings in a poaod. 
£. 8. d. * 



2. Reduce 38£* 9s. lid. into farthings. 

AnSw 36956 farthings. 

£. s. d. 

38 9 11 

20 

To reduce pounds &c. to farthings, mul- 

' jQg tiplication must be used, as there will be 

12 more farthings than pounds; accordingly I 

multiplied by 20, the shillings in a pound; 

g239 ^^) ^^^ pence in a shilling; and 4 the far- 
^ things in a penny; adding in the shillings and 
pence in their proper places. 

36956 



A I d 



In 168£. Tiow many shillings, and English guineas, at 21 
s each. .<. Ans. 3360£. 160 guineas. 

^^ In this question, multiplication and 

20 division both are to be used; first to 

— — bring the pounds into shillings, then the 

21)3360(160 shillings into guineas. 



21 guineas. 



19/; 



Note. — When you divide by shillings, the 
sum to be divided must be shillings; when 
by pence, the sum must be pence, &c. 
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EXAMPLES. 

4. b 80720 pence^ how many shillings and dollars, at 8s. 
each? Ans. 2560s. 320 dollars. 

Pence divided by — are shillings; because — pence make a shilling, 
then divide by the shillings in a dollar. 

5. la 28£. how many dollars, at 8 shillings each? 

Ans. 70 dollars. 
' Reduce the pounds to shillings^ then — — - by the shillings in the 
dollar. 

6. In 94jE. 4s. how many dollars at 6s. each? 

Ans. 314 dollars. 

7. In 41£. 12s. 6d. how many dollars at 7s. 6d. each? 

Ans. Ill dollars. 
Bring the given sum into penee; remember pounds multiplied by — 
are shillings* &c. then divide by the pence in 7s. 6d. 

8. In 14£ how many shillings, pence and dollars, at 4s. 8d. 
each? Ans. 280s. 3360d. 60 dollars. 

Divid* ♦he pence in 14dB. by the pence in 48. 8d. 

9. Plii^^aineas at 87 jsbillings each, how many pistareens 
at 16 pence*each? Ans. 2220. 

Divide the pence in 80 gfuineas, by the pence in a pistareen. 

10. In 48 dollars at 6 shillings each, how many dollars at 
8 shillings each? Ans. 36 dollars. 

Multiply by the shillings in a dollar of the first mentioned, an d 
by the shillings in a dollar of the last mentioned. 

11. In 3744 pence, how many shillings, three pences and six 
pences? Ans. 312s. 1248 three pences, 624 six pences. 

Pence divided by — are shillings; then multiply by the three pences 
in a shilling, and — by the three pences in six pence. 
..12. If your purse contains 40 half eagles, how many half 
dollars can you get ia exchange for them? 

Ans. 400 half dollars. 

How is this to be done? half eagles multiplied by — are dollars; then 

■■ by as many half dollars as make a dollar. 

18. In 47616 farthings, how many pence, shillings and 
lars, at 8s. each? 

Ans. 11904 pence, 992 shiUid|Bl24 do! 

Bring the fiirthings into shillings^ then by tnRnillings in the 

dollar. 

14. Which contains the most pounds, 8200 farthings, or 1810 
pence? Ans. The first contains 1£. tue most. 

Bring the farthingfs into pounds, then bring the pence into pounds, and 
subtract the less from the greater. 

15. Find how many six pences, pence, and farthings, there 
are in 7£. 10s. Ans. 800 six pences, 1800d. 7200 ^. 

Bring the given sum into shiljings, then by \\\e s\'x.^t\\^^% VDk ^ 

MUiDg, the pence in sixpence, and the &rthiiigft in a ^^yitv^ . 
8 
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16. Suppose yon have 840 quarter of a dollar pieces^ how 
many half eagles are they worth? Ans. 42 half ^i^^les. 

How many quarter of a dollar pieces make a dollar? — ^what next?— 
bring the dollars into half eagles. 

17. In 96 dollars at 8s. each, how many shillings, pence, and 
farthings? Ans. 768s. 9216pence, 36864farthingf. 

18. In 100 English guineas, each 4 dollars 44cts. or 444ct8. 
how many eagles? Ans. 44E. 4 dolls. 

Find the cents in the guineas, then cents divided by — are dollars, 
&c. 

19. In 48968 half cents, how many dollars? 

.Ans. 244 dollars 84€ts. 
How many half cents make a cent? How many cents make a dollar? 

20. Bring 38 dollars 42^ cents into half cents. 

Ans. 7685 half cents. 

Dollars multiplied by — are cents, then by the half cents ia a 

cent, add in 1 for the half cent. 

21. In 31104 half pence, how many pounds? or hovr taany 
dollars, at 8s. each? Ans. 64£, 16s. or 162 dollars. 

Bring the half pence into shillings, then ■ by the shillings in 

a pound, and — — the same sum by the shillings in the dollar. 

22 How many dollars at 8s. each, or 69. each, are there in 
300 £? Ans. 750 dollars at 8s. or 1000 dollars at& 

You must — ^— > the shillings in the given sum by the shillings 
giyen to the dollar separately. 

23. How many dollars at 7s. 6d. each, or at 4s. 6d. each, are 
there in 225je? Ans. 600 at 7s. 6d. or 1000 at 4s. Bd. 

— — • the pence in the given sum by the pence in the dollar sep- 
arately. 

24. If 6 men carry 240 dollars worth of silver to the mint, 
to be coined into dimes, (or 10 cent pieces,) how many must 
each man have? Ans. 400 dimes each. 

The cents in the given sum — — - by the cents in a dime, thcni 
* by the number of men. 

How many half dollars^ quarter dollars, and ten cent 
s, are ^j/t^ in $150.45cts* and the number of each equal? 
j^m Ans. 177 of each, 

e cents iMne given sum — — by the number of cents in a half 
dollar, quarter of a dollar, and a ten cent piece added together. 

26. In 48242 halfpence, how many pounds? 

Ans. lOOjB. IDs. Id 

Half pence divided by are pence; pence divided by — aie 

shillings, &c. 

27. If a man is indebted to his landlord for G years rent, at 

50 cents per year, how many eagles will pay the 

Ans. 21 eagles 3 dollai» . 
in the whole tentfotS^ett^ " \>i>^<^^^\b«ii I 
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28. How many pouDds are there in 220 dollars at 88. each? 

Ans. 88iB. 
^. In $498 how many cents? Ans. 49800 cts. 

30. In 1^498 how many mills? Ans. 498000 m. 

31. Bring 94684 mills into dollars. Ans. $^.68cts. 4m. 

32. Reduce 9695.42cts. 4 m. into mills. Ans. 695424m. 

33. In 16cts. 9m. how many mills? Ans. 169 m. 

34. Redace a dollar to mills. Ans. 1000m. 

35. In 4936 dimes how many eagles? Ans. 49E. 3D. 6 dimes. 

36. Reduce ji^.04cts. into cents. Ans. 2084cts. 

TROY WEIGHT. 

You must endeavour to know what the question requires, to do this, 
Observe. — To bring pounds into ounces, multiply by as many ounces as 
make a pound. To reduce pounds to grai^ns, first reduce the pounds to 
ounces; then the ounces to pennyweights, and the pennyweights to 
grains; which is done by multiplying by the denominations belonging to 
each; to bring grains into pounds, divide by the same figures, beginning 
with the lowest denomination. Examine Troy Weight tables. 

EXAMPLES FOR ILLUSTRATION. 

1. In 121b. lloz. 9pwts« 3 gr. of silver how many grains. 

Ans. 76419 grains, 
lbs. oz. pwt* gr 

12 11 9 3 Here yoa will see the question worked 

^* at large. The operation was as follows; 

I 6rst placed the lbs. oz. pwts. and gr. 

1^^ down in order, and then proceeded to 

2^ multiply by 12, because 12 ounces make 

a pound Troy, adding in the 11 ounces. 

3109 1 then multiplied by 20, the penny- 

^^ weights in an ounce, adding in the 9 

pennyweights; and, lastly, by 24) tke 

12439 grains in a penny weig^ adding ittihe 

6218 3 grrains; the last prodoct was the num- 

her of grains required. 

74619 grains. 
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2- Iq 74619 grains of silver, how many lbs? 

Ans. 121b8. lloz.9pwt3gr. 

grains. This example prores the last, 

24)74619(2|0 310|9 and is performed as jou see in 

72 12 the margio. As the question 

155 9 was givea in grains, I divided 

26 — by 24, because 24 grains make 

24 .12 11 9 3 a pennyweight; this broij^ht 

lbs, oz.pwt. gr.3109 pennyweights, and 3 grs. 

219 remainder; I then divided by 

216 20, the pennyweights in an 

ounce; this brought 155 ounces, 

3 grains. and 9 pennyweights remainder. 

In the last place,! divided by 12, 



the ounces in a pound; the quotient was 121bs. and 11 ounces 
over; so that the whole brought, (placed in order,) I21bs. 11 
ounces 9 pwts. 3 qrs. which was the answer* 

EXAMPLES. 

3. In 81b. lOoz. of silver how many grains? 

Ans. 50880 grains. 

Pounds multiplied by are ounces, ounces multiplied by — are 

pennyweights, pennyweights multiplied by — are grains. 

4. In 50880 grains of silver, how many lbs? 

Ans. 81b. 10 ounces. 
Grains divided by are pennyweights, pennyweights divided by 

— are ounces, ounces divided by are pounds. 

5. In 4720 grains of gold, how many pounds? 

Ans. 01b. 9qz, 16pwt 16 grains. 
Grains divided by are pennyweights, pennyweights divided by 

— are ounces, ounces divided by — are pounds. 

6. In 192 ounces of silver, how many grains? 

Ans. 92160 grains. 

Ounces multiplied by ai e pennyweights, pennyweights muhi* 

plied by are grs. 

7. If a silver tea-set weigh 992 pennyweights, how many 
lbs. of silver in the whole? Ans. 41b. loz. 12pwt9. 

Pennyweights divided by are ooncesi ounces divided by — 

are pounds. 

.8* Suppose you have a quantity of silver which weighs 31b. 

l)oz. 17pwts. 12gr8. and yo« wish a silversmith to make them 

:o table spoons, each to weigh 3oz. Ipwt. llqrs. how many 

lid vou have? Ans. 12 tablespoons 

weight of the silver into grains, and the weight of the 

\iD3p and divide by theUslm^ioXioicki^d* 
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9. If a goldsnith has 2 ingots of gold, each weighing 5 oz. 
9pwt 14gr. and has a mhid to make them np into the following 
.articles, yiz. watch chains to weigh 770 grains, watch seals to 
weigh 392 grains, and pencil cases to weigh 153 grains, and to 
haye an eqnal number of each; how many will there be of each 
sort? Ans> 4 of each. 

Reduce the weight of an ingot to gmnSy and mohiplj by the number 
of ingots ; then diinde by the number of grains it takes to make one of 
each kind; the quotient wiU be the answer. 



AVOIRDUPOIS WEIGHT. 

To find the answer of the following questions, attend to the obserra* 
tions, tablet^ &c. already giren. 

EXAMPLES VOR ILLUffTRATIOir. 

1. In 6C. dqrs. 171b. lloz* 14dr. how many drams? 

Ans. 198078 drams. 
C. qrs* lbs. oz* dr* 
6* 3 17 11 14 

4 



27 qrs. 
28 




773 lbs. 
16 




12379 oz. 
16 



74278 
12380 



To find the number of drams, I 
first multiplied by 4, the quarters in 
a hundred weight, adding in the 3 
qrs. in the question; this produced 
27 qrs. I then multiplied by 28, be- 
cause 281bs. make a quarter of a 
cwt. and added in the 17lbs. thispro- 
duced 773lbs. then I multiplied by 
16 the ounces in a lb. adding in the 
lloz. this produced 12379oz. and 
lastly, I multiplied by 16, the dramar 
in an oz. adding in the 14 drams; this 
produced 198078 drams, the answer 
required* 



198078 drs. 



8* 
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S. In 198078 dniiiB,how manj cwt! 

Aos. 6C. 9fnr. 171b. Itoc I4dn, 

drmms ooncet poandt qoaiten 

10)198078(16)12379(28)773(4)27 

16 112 50 

6 3 ' 17 11 14 
C qn» Ibi. OK. dlr. 



38 
32 


117 
112 


213 
196 


60 

48 


59 

48 


17 1 


127 
112 


11 
rams. 


ounces. 


158 
144 

14 di 





I divided the drams by 16, why? because 16 drams make an 
ovDce; the quotieot was 12379 ounces, and 14 drams remainder. 
I then divided the ounces by 16, the ounces in a ib. this brought 
773 pounds, and 11 ounces over; I next divided by 28, the 
pounds in a quarter of a cwt. and got 27 quarters and 17lbs. re- 
mainder; lastly, i divided the 27 quarters by 4, the quarters in 
a cwt. and this brought 6C. and 3 quarters over, the answer, 
when arranged in order, was 6C. 3qrs. 17lb8. lloz. 14 drams; 
this question proves the last. 

EXAMPLES. 

3. In2C. 1 qr. 12lb8- 9oz. 11 dr. how many drams? 

Ans. 67739. 

Cwt. multiplied by are quarters, quarters multiplied by —— are 

pounds, pounds multiplied by are ounces, ounces multiplied by 

— ^ are drams, 

4. In 67739 drams, how many cwt? 

Ans. 2C. Iqr. 12lbs. 9oz. 11 dr. 

Drams divided by are ounces, ounces divided by are pounds, 

pounds divided by — are quarters, quarters divided by — are 

cwt. 

* 5-« In 5 tons, how many lbs? Ans. llSOOlbs. 

"^ by are hundreds, hundreds multiplied by 

■ miiltiplied by wcc ■^ooxAa, 
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6. In llSOOIbs. how oiaDy tons? Ans. 5 tons. 
Pounda divided by are quarters, quarters dWided by — «- are 

hundreds, &c. 

7. In 4C. 3qr8. l^lbs. bow many pounds? Ans. 544. 
Hundreds multiplied by are quarters, &c. 

8. In 5 barrels of sugar, each ^C Sqrs. 14lbs. how many Ihtf 

Ans.^ 14701be. 

Beduce the 2C. 2qrs. 141bs. to pounds, as in the last example; this 
will bring the lbs. in one barrel; then -^— — — by the number of 
barrels.* 

9' In 161bs. 14oz. how many drams? Ans. 4320 drams. 

Pounds multiplied by are ounces, &c. 

10. In 30. 2qrs. 81bs. of raisins, how many boxes, each 25Ib. 

Ans^ 16 boxes. 

Keduce the 3C. !?qrs. 81bs. into lbs. and then by the lbs. in 

a box. 

11. In 18 pigs of lead, each 3C. 2qrs. how many fother, each 
19C. 2qrs. Ans. 2 fother 6C. 2qr8. 

Reduce the 3C. 2qrs. into quarters; cwt. multiplied by are qrs. 

then multiply by the number of pig^; reduce the 19C. 2qrs. into qrs. 
and divide by this product. 

Note. — The remainder will be quarters, which divide by the quarters 
in a cwt. 

12. In 22 boxes of sugar, each weighing 158Ibs. how many 
cwt? Ans. 31C. Oqrs. 41b8. 

the lbs. by the number of boxes, the product will be pounds; 

then, to bring the lbs. into cwt. divide by the lbs. in a qr. and the qrs. 
in a cwt. 

13. How many 2ilb. canisters can be filled from 3C. 3qr8, 
16lb8. of tea? * Ans. 174 canisters. 

Find the pounds in 3C. 3qrs. 151bs. reduce them to half pounds, and 
by the half pounds in 2^ lbs. 

14. Bring 69348 ounces into tons. 

Ans. IT. 18C. 2qrs. 22lbs. 4oz, 

Ounces divided by are pounds, pounds divided by are 

quarters, &c. 

APOTHECARIES WEIGHT. 

EXAMPLES. 

1. In eibs. 33. 65. 23. 8gr. how many grains? 

Ans. 47928 grains.. 
Pounds multiplied by — ^ are ounces; ounces multiplied by — — art 
drachms, &c. mind and bring in the ounces, &c. 

2. In47928graiDS, how many ib? Ans.«0b1%.fe^^.^*^- 

Grains divided by — are scruples; Bcru\Aea dm^^^ \ji^ — 
dfMcbms, Ac Place the reiiMunders as before tKa|;ViX. 
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LONG MEASURE 

P»y attention, and try to understand all you do; when you multiply of 
divide by any figure, endeayour to know the reason why you do it. 

EXAMPLES FOR ILLUSTRATION. 

1. Id 1 mile, how many barley corns? Ans* 190080 b. corns. 
Mile. 
1 
8 



8 furlongs. 
40 

^|320 rods or poles. 
5 

1600 
160 



1760 yards. 
3 



5280 feet. 
12 



To find the answer to this ques- 
tion, I multiplied by 8, the furlongs 
in a mile; by 40, the poles in a fur- 
long; by 5s, the yards in a pole; by 
3, the feet in a yard; then, by ]^, 
the inches in a foot; and lastly^ by 
3, the barley corns in an inch. Tou 
will see that 1 mile contains 8 fur- 
longs, 320 rods or poles, 1760 yards, 
5280 feet, 63360 inches, and 190080 
barley corns. 

NoTB. — ^I multiplied by 5 J, as directed 
in the 2d example for illustration, p. 60, 



63360 inches. 



liiOOSO barley corns. 

2. i a 190080 barley corns, how many miles? 
Barley corns. 



Ans. 1 mile. 



;ij 100080 



J 



<u .> 



5280 



I .... 



760(1 mile. 
60 



Here I diWded by 3, the barley 
corns in an inch; by 12, the inches 
in a foot; by 3, the feet in a yard; 
lastly, by 1760, the yards in a mile; 
which brought the answer. I divided 
by 1760, instead of dividing by 5j, 
the yards in a pole, kc 



yds. 
2 
11 



12 



11 



4|0 



8 



5280 feet 
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Barley coniB. 

190080 

— — — To divide by 5^, the work is done 

63360 inches, as '° the margin. As before, I £. 

vided by the barley corns in an inch, 

the inches in a foot, and the feet in a 
yard; and then, in order to divide bj 
5i, the yards in a pole, I reduced 
the 5i yards into half yards; and the 
last quotient, the 1760 yards into 
half yards; and then, I divided by 
the half yards in a pole; this brought 

320 rods or poles, which I divided 

32|0 rdorpo. by 40, the poles in a furlong, and 8, 

the furlongs in a mile; this brought 

8 furlongs, the same answer as before, viz. 1 

- mile. 



1760 yards. 
2 



3520 



1 mile. 



EXAMPLES. 

3. In 40 miles, how many furlongs, poles and yards? 

AnF. 320rur. 12800po. 70400ycto. 

Miles multiplied by are furlongs; furlongs multiplied by — are 

poles; poles multiplied by are yards. 

4. In 14 feet 6 inches, how many inches? Ans. 174 inches. 
Feet multiplied by are inches; add in the 6 inches. 

5. In 36 miles, how many inches? Ans. 2280960 inches. 
Miles multiplied by — — are furlongs, and so on, till you gel to feet, 

which multiplied by are inches. 

6- In 20 rods or poles, how many barley corns? Ans. 11880 
Poles multiplied by are yds. yds. multiplied by are feet, &c. 

7. In 2400 inches, how many yards? Ans. 66y(\s, 2ft. 
Inches divided by are feet; feet divided by are yards. 

8. How many times will the wheel of a carriage, which is 14 
feet 6 inches, turn between New-York and Huntington, com- 
puting the distance at 36 miles? Ans. 13108 times h 168in. over. ' 

Divide the inches in the 36 miles by the inches in the 14rt. 6in. 

9. How many inches will reach round the globe • " h is 
360 degrees, and each degree 69J miles? Ans. 1 \^o7200 

Degrees multiplied by are miles; miles multiplied by are 

furlongs^ &c. till you get to feet, which multiplied by are inches. 

10* Suppose that when travelling a certain road in a carri- 
age, you took the pains to count the number of times one of 
the wheels, which measured 15 feel 9 incV\eft toxiw^.^ qx \ti cxt- 
camference, taraed betweea two paxiicuYat ig\9X.^«^ ^s^^ ^^i^SBi 
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that it turned 3784 times, how many miles were those placel 
apart? Ans. lln. 2f. 12p. 

You must — ^ the inches round the wheel by the number of times the 
wheel turned, this will produce the number of inches the places are 
apart, which bring into miles; inches divided by — are feet; feet 
divided by — are yards; here you may bring the yards into half yards, 
and divide by the half yards in Si yds. this will bring the number of 
poles; then poles divided by -«• are furlong^ and furlongs divided by — 
are miles; by going through with the operation, you will get 11 nules, 
2 fur. 12 poles. 

CLOTH MEASURE. 

EXAMPLES FOR ILLUSTRATION. 

1. Iq 16 yards, how many quarters and nails? 

Aos. 64 qrs. 256 Da. 
Yards. 

A Yards multiplied by 4 are quarters, quarters mal' 

tiplied by 4 are nails; accordingly, I multiplied by 

64 ors ^^ *^® quarters in a yard, and then that product by 
4^*4, the nails in a quarter; which produced the answer. 

256 na. 

2. In 256 nails, how many yards? Ans. 16 yds, 

Nails. 

256 Here I divided first by 4, the number of nails 

in a quarter of a yard, and then again by 4, the 
quarters in a yard, which brooght 16 yards the 
answer. 




4 

4 



EXAMPLES. 

3. In 398 nails, how many yards? Ans. 24 yds. 3 qrs. 2Da. 
Nuls divided by — are qrs. quarters divided by — are yds. 

4. In 24 yds. 3 qrs. 2 na. how many nails? Ans. 398 Da. 
Yards multiplied by — are qrs. &c. add in the qrs. and nails. 

5. How many yards are there in 12 bales of cloth, each bale 
containing 20 pieces, and each piece 30 yards? 7200 yds. 

Multiply the number of bales by the number of pieces in each balej 
then ■ the number of pieces by the number of yards in a piece. 
- 6. In 15 piecea of muslin, each containing 21 yds. how many 
iiails? Ans. 5040 nails. 

Find the number of yards in 15 pieces; then yards multiplied by -^ 
-Kers multiplied by — are nails. 
^IJs English how mvxi^ naW^I kti%. 520 na. 

Dultiplied by — axe cynu c^]AX\ex«m\A>ck^\A^V^ — %s%\au. 
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8. In 824 nails how many Ells Flemish? Ans. ^ ells. 
Nails divided by — are qrs. qrs. divided by — are EIli flemlBh. 

9. How inaDy psur of pantaloons can be cat ont of a piece of 
cloth containing 51} yards, if it takes 2i yds. to make a pair? 

Ans. 23 pair. 
Beduce both nomber of yds. into qrs. and by tbe qrs. in a pair. 

LAND or SQUARE MEASURE. 

EXAMFLKS FOR ILLUSTRATION. 

1. In 25 A. IR. 8P. how many roods and perches? 

Ans. 4048 perches. 

A. R. P. 

^^ ^ ^ I mnltiplied hy 4, the roods in an acre, adding 

^ in the 1 rood, this produced 101 roods; I then 

multiplied by 40, the poles in a rood, adding in 

\^ the 8 poles or perches, this produced 4048 poles 

^ the answer. 



4048 

2. In 4048 penches, how many acres? Ans. 25A. IR. 8P. 
Perches. Here I divided by 40, the poles in a rood; 

4|0]404|8 this brought 101 roods, and 8 perches over; 

I then divided by 4, the roods in an acre, 



101 8 which brought 25 acres, 1 rood, to which I 

annexed the 8 perches; tbe whole together 



25 1 8 was the answer. 
A. R. P. 

3. In 17 acres, bow many perches? Ans. 2720 perches. 
Acres maltipUed by — are roods; roods multiplied by — are perches. 

Note, a rod, polei, or perch, is the same. 

4. In 2720 perches, how many acres? Ans. 17 acres. 
Perches divided by — are roods; roods divided by — are acres. 

5. Suppose you have a field that contains 8A. IR. 21P. and 
you divide it by running a fence across, taking off 3A. 3R. 24P. 
how many perches are left in the field? Ans. 717 perches. 

Subtract the 3A. 3R. 24P. from the 8A. IR. 21P. and bring the re- 
mainder into perches, like the first example. 

6. Suppose there are three fields: the first contains 1591 
perches, the second 1164, and the third 975 perches, how ma- 
ny acres are in the whole? Ans. 23 A. 1R> lOP. 

Add tiie content of the three fields into one sum, and bring tbe 
amount into acres. Perches divided by — are roods. Sec 

7. In three tracts of undivided land, containing as follows: 
the fint 14A. 3R 21P. the second 19 A. IR.^?. VVve VVvw^'^V 
2K 20P. bow msuij shares^ of 90 pecchea eaicYi^ «x^ >^^t«>^ 

iAe wholes Kati. \^ ^das^ 
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Add the content of each tract into one sum, and reduce the nuniber 
of acres, &c. these contain into perches; acres multiplied by — are 
roods, roods multiplied by — are perches; then divide by the number 
of perches in a share, the quotient will be the answer. 

LIQUID MEASURK 

EXAMPLES FOR ILLUSTRATION. 

1. In 4 tans of wine, how many Hds. gals, and qte? 

Ads. 16Hhds. 1008 gals. 4032qts. 
Tuns. 
4 

4 

I 

16 Hhds. '^o fi°^ ^^6 answer to (his question, I multi- i 

53 plied by 4, the Hhds* in a tun; this produced 16 i 

Hhds. and to get the Hhds. into g«ils. I multi- 
plied by 63, the gallons in a hogshead; this pro- 
duced 1008 gallons; lastly, I multiplied by 4, 
the quarts in a gallon, which brought 4032 qis. 




1008 gals. the answer. 
4 

4032 qts. 

2. In 4032 quarts of wine, how many tuns? Ans. 4 tuns. 

4)4032 
Here you will see, that I divided by 

63)1008(4)16 ^J ^^y^' because 4 quarts make i 

53 ... gallon; then I divided by 63, the gak 

, 4 Tuns. ^^ ^ hogshead, and then by 4, the 

373 hogsheads in a tuu, which brought 4 

373 tuns the answer. 



EXAMPLES. 

3.' In 13 h(^heads, 19 gallons, 3 quarts of wine, how many 
quarts? Ans. 3355 qts. 

Hhds. of wine multiplied by — are g^ls. g^ls. multiplied by — are 
quarts. 

4. In 56384 pints of wine, how many hogsheads? 

Ans. Ill Hhds. 55gals. 
Pints divided by — are quarts; quarts divided by — are gallons: gal- 
lons dividefi by — are hogsheads. 

A '- ^'^ ''-•Trels of cider, each 32 gallons, how many quarts? 

of gallons, then g«2ii. mM\\AV^t^\>^ -w^ %5^. 
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B. In 6195 pints of winey how manv tun«? 

^ Ans- 3T. Obhds IS^^L 1-".. 1; 

. l^ints divided bj —arc qts. quarts dirided by ire gva^'pJbcs 

divided by are hhds. hogsheads divided by ar« tuns^ 

7. Suppose joa hare 7 barrels of excellent cider, each cco- 
taining 82 gallons,' which you wish to draw oc isio bottles: :be 
fize of the bottles to be half gallons, quart? a::d p:ni?, and :o 
have an e^oal number of each; be so good as to nod the num- 
ber of bodies. ^ Ans. 256 boliies of each kis J. 

Reduce (he baTfeis to pints-, find nov many pints will £11 x bottJe ct 
each kind; then the pints in the barrel by the pints in the bottles. 

Tlie barrel#to'be redtfced to pints, because the bottles must be put 
down in pimspaa«there are pint bottles to be filled. 

8. In 5*ii(^sheads of beer, each 54 gallons, how many 10 
gallon and 5 gallon kegs, each an equal number? 

• Ans. 18 of each kind. 

J, Divide the gals« in the;«5hhds. by the number of gab. it takes to Mil a 
keg of each'kind^ 

DRY ME AS UKE. 

P EXAMPLES FOR ILLVSTRATIQ^. 

1. In 26Ch. l8bu.^pks. how many pecks? Ans. 3818pks. 

Oh. hjf. pks. .. m * • 

26 18 2 • 

36 ■ * ' 
' " , Here yWwyi^eee, that I multiplied by 36, 

254 ft® bushels in a chaldron, and added in the 18 

79 bushels; I then multiplied by 4, the pecks in 

*> ^ a bushel, and added in the 2 pecks; this pro- 

954 bushels. *®^ 3818^Bj?cks, the,.ansirer. 
4 -jj . • 



3818 pe'Jsks. *. 

2- In 3818 pecks, how many chaldroM? 

Ans. 26Ch. 18bu. 2nk8. 

Cb. bu. pks. 

4)3818(36)9^(26 18 2 I have divided by 4, because 

4 pecks make a bushel; this 
brought 954bu. and 2pks. re- 
mainder; I then divided by 
3T5, the bushels in a chaldron; 

18 bushels. *,^J« ^^""""^Y ^^ ^^^'^;°°' f °^ 

18 bushels remamder; the 

whole btOTi5[^\vl^ *2feC\iA^M- 

2pkB. 



36 


72 


21 

20 


234 
216 


18 
16 


18 


2 pecks. 
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3. In 4582 pints, how many bushels? Ans. Tlbnfllpks; 9ats. 
Pints divided bj — are quarts; qviarti diriSed bj -*«aktt pecW 

pecks Glided by — are bushels. ' » > ' ' ' 

4. Iq 14 bushels of corn, how many qaattil! « Ans- 4|Bqlil< 
Bushels multiplied by -» fve pecks; pecks nflCCplied 1^ ^^liie qb. 

5. In 6548 pecks, how many chajdron.^ ' *Ans^ 45c& jfbt. 
Pecks dirided by — are bushels; bushels difided by — M dhMroni 

6. In a cask of flaxseed, that contains Sjl^oarti, %of nu)( 
bushels/ '\ •* - Ans.7tiik 

Quarts divided by — are pecks, &c . « ' • J* '* 

7. Suppose you had IS sacks of cdrn, eftcb.Alfti|f;4i( bnsb- 
eld, how many quarts do they Containf > w ■** ft^ 1728qbk 

Find the number of bushels ip the sacks; amttfa^ h>dbp& ■Jnl^fed 
by — are pecks; pocks multiplied by -» are €fiish. ' - « 

8. Suppose you puvchase 630 bushel^W IwtDS, liof^ many 

barrels each holding 3} bushel?, will il idkCto kol^llie wholal 

". *• , Ans. 180 

Reduce both numbers of boshels into half btshefti and then -«-^ 

by the half bushels is^ haireL , ^a. * • ' * • # 

, . aOUD MEAByAi ? ■ * 

lAUHPlCS tOK ILLUSTIUlMI. ''%b ^ 

1. In 10 tons ^ round timber, liow 9any solffl inclles? 

,'..•• • An8.&294MiD. 

Tons. . . • . * ' , ' 

12 * • , ..* • 

40 

48^ If you asklthe reaisojf why,ffiultipifed by 40, 1 

1728 answei: because 40 feeTof roun^ thnber make a too. 

Again, wbjb I multiplied by 17!^ because 1728 so- 

3340 lid inch^ mal^ a solid foot; this produced ^e nooh 

950 ber of ioiches K 12 tons. 

3360 * 

4i0' 



829440 



i. In 829440 solid inches, bow many tons of round timber/ 

Ans« 12 ton& 
1728)829440(4|0}48(0 

^^^^ to ^ ^^\^^^ by 1728, the solid incha 

— 12 tons, in a foot; in the next place, by 4ft 

the ii\im\>ex ol^^Vvd^Vn^^xvoal 
timber^ iVie \aaX c^^oiteoX ^ti^a ^^ 
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EXAMPLES. 

3. In 8 tins of hewn timber, how many solid inches? 

Ans. 691200 solid in. 
Tons of hewn timber multiplied by ~ are feet; feet multiplied by — 
are hiches. 

4. In 7 cords of wood, how many solid feet and inches? 

Ans. 896 feet 1548288 solid inches. 
Cards inidtiplied by -— are feet; feet multiplied by — are inches. 

5. In 896 solid ^ches, how many cords? Ans. 7 cords. 
Feet iGUvided by — are cords. 

. TIME. 

You will find Time very useful; therefore, pay attention to it. 

EXAMPLES FOR ILLUSTRATION. 

1. In "SI waekSy how many days, hours, minutes and seconds? 
W. Ans. 147D. 3528hrs. 211680m. 12700800sec. 

21 • 

7 ^ 



147 D, 
34 




3528 hrs. 
60 



M I first mnltiplied by 7, the days in a week; 
taen by 24, the hours in a day; then by 60, the 
minufes In an hour; and lastly, by 60, the se- 
condi^in a minute; which brought 12700800 se- 
conds, the ^ns^er. 



211680 ito.* * •• 
60 



127009B0 s. 
6|0)1270080[0 
6|0)21168|0 



24)3528(7)147 

24 

21 

112 W. 
96 



2. In 12700800 seconds, how many weeks? 

t Ans. 21 weeks. 



I found the answer to this question by 
dividing by 60, 60, 24 and 7. The rea- 
son why I divided by these figures, was, 
because 60 seconds make a minute; 60 
minutes make an hour; 24 hours make a 
day; and 7 days make a week. 




82^^^Z{x 
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KXAHFLES. 

'}. In rj). ]%rfi. 21m. 429CC. hoir many seconds.^ 

Ana. 501702s€C. 

Ii(iy«i rniiltlplicf] by — arc hours, &c Examine the Table. Aayoa 
tniihipty, ndrl in the lioiinif minulcH and seconds. 

1. In iiti'Miny^ socondi, how many weeks? 

Ans. 8w. Od* 19hr8. 29m. 22sec 

\ircnu'U (lividtd hy — arc minutes, &c. 

Ti. Ilniv many dtiyH an* there in 21 years, «llow]ng a yearto 
((inltiin IMt^t AwyHj (} honrN.^ Ans. 7670 days, 6 hours. 

An Ci liniirn nmkr \ of a dny, inidtiply the number qf years by 365^, 
p-t iMiipJil, I), no. If there he a remainder, when dividing by 4, briD|^it 
iiilM houm hy «'1| and divide hy the 4 again, to get the hoiin. 

h. llnw many Hroondn in your age, when 14 years and 21 
d;i^i oUI, allowing (ho year to contain 365 days.^ 

Ans. 443318400 seconds. 

y\\\v\\ you — hy the Sf)5, sec that you add in the 21 days. Then, 
duvv nudtiplird hy • — arc hours; hours multiplied by— are minutes; 
n\iitu(r« uudliplini hy — ar« Kcconds. 

r. Mow many dujf.s sinco tho biiih of our Saviour to Christ- 
iu;\«, 1S*H, allowing tho year to contain 365} Aiys? 

Ads. 66S772 days 18 hwirs. 

I'lMiVrmd like the M\\ example. 

S Mow m;m\ d;ns, (rvMu June 6ih to December 12th, (in- 
1 1 u>i \ "^ Ans. 190 days. 

.^v»"<* W» *' vs. U'r::o iKMvn tho months under each 

.^^■\^ o;ht*r. i;^ tho orv^^r ihey come, from 

Vvj:".:?; ,''i;:".o ;o Pocciv.Vcr, wiih ihe number 

"^oi^-.ombcr o:\'.\\> Vtlorciiic :« cacff except ibe 

0,i.*Vrr {^r>: a:.*! Ijr:. For Jar.e, reckca bow 

^ . \ , '.V. 1 ■. V ; ;r. ,^ r T . : > ^ « a rc c c*^. e c 2 : he (? : h. r^zi 

'«*^' . ^. ■.««,.».. •-, .■.._». ^. _. -£ ~ > V » _^_ «\» ^. 

J* J •»»*'"'' ■' •"■■-,»•"--• V . ^ . :^ • '-. ^ ...._.. ... 1 . " p. ^ « » » ^ - . ; _ . -J . 

»*■■>, I ^. ■»«.». ^. . « .1* "i ..,. .,i ..■l^ v.c c or. -— * 

, , , . .''V . ■ ■ ,v . .' ," V','.-.* .V,- . ,. ^., v«" iSi ,■.*.> .7 ;;;i,l TT«;ir»tL. 

1^ ntv^v tW i"v\'.Tr^tv' ttu»t\.';\tvTv.'i« 
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10. How many years, months and days, are there between 
the 10th of May, 1827, and the 19th of January, 1881? 

Ans. Syrs. 8mo. 9 days. 
You may set down the years, months and days, last mentioned; 
and place the years, months, and days first mentioned, under them; 
the 19th of JanuaiT, 1831, will stand thus: 1831y. Om. 19d.; and 
the other you must find yourself; the time is reckoned from January to 
the begmning of the year. 

11. Suppose a man should begin to work with a farmer on 
the 2lBt day of April, and should work till the 29th day of Oc- 
tober, how many days is he entitled to receive pay for.^ \ 

Ans. 192 days. 
Performed like the 9th ex. The day he commenced is included. 

CIRCULAR MOTION. 

EXAMPLE FOR ILLUSTRATION. 

1. In 5 signs, 16deg. 31min. 19sec. how many seconds.^ 

go / // 

5 16 31 19 In the table, I found that signs multi^ 

^^ plied by 30, are degrees, because 30 de- 

grees make a sign; degrees multiplied by 

166 deg. go, are minutes, because 60 minutes make 

^^ ^ a degree; minutes multiplied by 60, are 

seconds, because 60 seconds make a mi- 

9991 m. nute. I multiplied by the above numbers, 

^^ adding in the degrees, minutes and seconds 

in their proper places. 

599479 sec. r r i- 

2. In 599479 seconds, how many degrees, &c..^ 

Ans. 5s. 16deg. Slmin, 19sec. 
Seconcts diYided by — are minutes; minutes divided by — are deg. 
degrees divided by — are signs. 

Questions for Exercise Hi Reduction. 
1- In 37428 half pence, how miny pounds? 

• Ans. 77£. 19s. 6d. 
by the halfpence in a penny; then, pence divided by — are shil- 
lings, &c. 

2. In 12340 mills, how many half eagles? 

Ans. 2 half £. 2 dolls. 34cts. 
Bring the mills into dollars; and the dollars into half eagles. 

3. In 120 dollars, how many mills.^ Ans. 120000 mills. 

4. In 6£ 4s. 3d. Sqrs* how many farthiuga? kcA. ^^^W. 

See the Ttbh, It mtyB, pounds multipUed by ^0 ve^ ti^^VGm^ %.c. 
P # 
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5. How many tea-spooD8, each 11 penDjweights, can be made 
out of 2lb. 6pz. Sdwts. of silver? Ans. 55 

Divide the pennyweights in the given quantity by the dwt. in a spoon. 

6. Suppose you had 3 tons of pig iron, how many pots could 
be cast from that quantity, allowing l2lb. for each pot? A. 560 

Reduce the tons to pounds. Tons multiplied by — are C, &c. then 
by the weight of a pot. 

7j Suppose the distance between two places be 135 roods, 
and a person travel that distance 4 times each day, for the 
space of a year, (sundays excepted,) how many miles has he 
travelled at the end of the year? Ans. 528m. If. 2p. 

Deduct the Sundays in a year from 365; then the rods travelled 

each day, by the number of days found; the product will be the whole 
number of rods or poles; then, poles divided by — are furlongs; furlongs 
divided by — are miles. 

8. If a man have a farm containing 28392 rods of ground, and 
he give it to his three sons, how many acres will be the share 
of each? Ans. 59 A. OR. 24P. 

To find the number of rods in a share the whole number of 

rods by the number of shares; then, rods or poles divided by — are fur- 
longs; furlongs divided by — are roods, &c. 

9. If a man purchase 15 bales of linen, each bale contaioiog 
J 2 pieces, and each piece 22 yards, how many garments will 
the whole make, allowing 2yds. Sqrs- to a*garment? Ans. 1440 

Find the number of yards in the 15 bales; see 5th ex. Cloth Measure; 
bring the whole number of yards into quarters; then, divide by the quar- 
ters it takes to make a garment. 

10. How many 3pt bottles will 2 hhds. of wine fill? A. 336 
Divide the pints in a hogshead by the pints in a bottle. 

11. If a vessel have on board 49 chaldrons of a coal, how ma- 
ny cart loads will there be, each 14 bushels? Ans. 126 loads. 

You must the bushels in 49 chaldrons by the bushels in a load. 

T.2. In 1 152 feet of bark, how many cords? Ans. 9 cords. 

Feet multiplied by — are cords. 

13. If a vessel leave one port on the 15th of May, and ar- 
rive at another on the 31at day of August, how many days 
passage had she? Ans. 108 days. 

Examine the 8th example, in Time. 
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REDUCTION OF CURRENCIES. 

The following Table shows the value of the Federal Dollar 
in the currencies of the different States, together with the 
currencies of Canada, Nova Scotia, England, and Ireland. 



New Hampshire* 

Massachusetts 

Rhode Island 

Connecticut 

Virginia 

Kentucky and 

Tennessee 

Reckon 6s. or 72d. 
to the dollar. 



New- York and 
North Carolina 
8s. or 96 pence. 



New-Jersey 
Pennsylvania 
Delaware and 
Maryland * 

7s. 6d. or 90 pence. 



South Carolina and 
Georgia 
43. 8d. or 56 pence. 

Cam 



and 
Nova Scotia 
5s. or 60 pence. 



England 
4s. 6d. or 54 pence. 



Ireland 
4s.lOJd.or58^pence. 



To reduce or change the currencies of the different States into 

Federal Money, 



GENERAL RULE. 



Reduce the currency into the lowest name, or denomination 
mentioned, either in the sum given to be changed, or in the 
value of a dollar, of the State or Country mentioned;* then di- 
vide by as many of that name, or denomination, as moke the 
dollar. 



.k^ 



Note. — If there be a remainder after division, it must be multiplied 
by the cents in a dollar, and divided again as beforef the quotient will 
be the cents. If there still be a remainder, multiply it by the mills in a 
cent, and divide again; this will bring the mills. 

*,The first four, viz. New Hampshire, Massschoftetts, Rhode Island 
and Connecticut, including Maine and Vermont, are called New En- 
gland States. 



■ .:^:- r. 
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EZAMPLB FOR ILLU8TIUTI0H. 

1. Change 61£. ISs* 13* New York currency, into Federal 
money. Ans. 154D/d8ct8.5m. 40 rem. 

8 61 15 1 

12 20 

96 




■ " By examining, I fonnd that tbe 

96)1482^154$ lowest name mentioned, either in 

^ ^ the currency given, or the yalae of 

the dollar, was pence; accordingly, I 

522 reduced the givep sum to pence; 

^^ ^ then reduced the shillings, reckoned 

to a dollar, into pence, and divided 

^i- by 96y the pence in a dollar; tfajs 

334 brought 154 dollars and 37 remain- 

der; the remainder, (as directed in 
the note,) I multiplied by 100, the 
cents in a dollar, and divided ag^in; 
this brought 38 cents and 52 remsuo- 
96)3700(38 cts. der; this I multiplied by 10, the 
288 mills in a cent, and divided as before; 

here the quotient was 5 mills and 40 

820 remainder. The result of the opera— 

768 tion showed that in 61£. 159. Id^ 

' there was 154 dollars, 38 cents, ^ 

52 mills and 40 rem. 

10 




96)520(5 mills 
480 



'40 

EXAMPLES. 

2. Change 48£. 128. Connecticut currency* into Fedeml J 
money. '" Ans. ^162.* 

i>^uce the given sum to shillings, then — by the sbillingB in a 
. Connecticut Currency. By the table^you may see that 6 sluUings - 

koned to a dcrtlar in that State. ^^ 

. .. •, 

r 

f KAjtouefltion been given m Iftt^ 1SkBf£f^iE&ee« ^to w n ^M wAaa^ » 
44iailt VirgmUkB Kentucky, otTei\fiei«^c^axt«iwi%^^ti^««6B» 
^rv been the tame M^'mthia exunv'Ve. 
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3. Change 125j6« 6s* 9d< Connecticut currency into dollars. 

Ans. 417D. 79ct8. Im. 48 rem. 

Keduce the given sum to pence? Why? Because the lowest name 

mentioned is pence. Reduce the shillings in a dollar N. £. currency to 

pence, and — — . If there be a remainder, multiply it by the tents in 

a dollar, and divide ag^in, and so on. 

4. Change 96£. 7s. North Carolina currency* into dollars. 

Ans. 240D. 87cts. 5m. 
Keduce the sum' to shillings, and divide by the dollar; N. C. currency. 

5. Change 42£' 19s. 5d. 3qrs. New Jersey currency, into 
dollars. Ans. 114 D. 59cts. 7m. 80 rem. 

Reduce the given sum into qrs. remember pounds multiplied by — 
are shillings, &c. reduce the dollar New Jersey currency into qrs. and 
divide. Had this question been given in Pennsylvania, Delaware, or 
Maryland currency, the operation would have been the same. 

6. Change 99£. 193. 5d. South Carolina and Georgia curren- 
cy into dollars. Ans. 428D. 44cts. 6m. 24 rem. 

Reduce the given sum and the dollar both to pence, and divide. 

7. Change 195j6. Gs. Canada and Nova Scotia currency, into 
Federal money. Ans. 78 ID. 20cts. 

The table shows how much is reckoned to the dollar, you need only 
to reduce the given sum to shillings, then divide, &c. 

8. Change 100£. English, or Sterling money, into dollars. 

Ans. 444D. 44cts. 4m. 24 rem. 
The given sum and the dollar must both be reduced to pence, as there 
are pence mentioned in the dollar; proceed as before. 

9. Change 22£. 17s. 45 d. Irish money into dollars. 

Ans. 93D. 82ct9. 6 rem. 

You must the half pence in the given sum, by the half pence 

ui a dollar Irish, &c. 

To change Federal Moneijinto the currencies qf the different States, 

GENERAL RULE. 

Multiply the cents in the given sum, by the pence b a dol- * 
lar, and cut off two figures from the right towards the leftj 
the figures to the left of the point will be the pence in the cur- 
rency sought, which bring into pounds by dividing by the pence 
in a shilling, and the shillings in a pound; the quotient will be 
the pounds, &c. required. 

Note 1. When the given sum consists of dollars, cents and 
mills, multiply the mills in the whole sum by the pence in a 
dollar; cut off 3 figures and divide as directed in the rule. 

2. If there be halfpence in the amount of a dollar, then 
multiply by the half pence in the dollar; the product will be 
half pence, which bring into pounds by lV\e xvAe^ ol '^^^xi.O^w 

* For New York currency, the operalioxvwouViVvw^V^wv^^ ^ 
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1. If there be a remaioder, cu- €ffyj(whm yoa iniiltiply the 

ren sum by the pence in a dollar,) malttp^ that remainder 

4, the farthings in a penny; and if the given snm was cents, 

tv reduced to cents,) divide by 100; but if to mills; divide by 

000,* and the quotient will be the fartliings, to said question. 



EXAMPLES FOR ILLUSTRATION. 



1. Change 75 dollars 53 cents, into New York currency. 

Ans. B0£. 4s. 2d. 



D. cts. 
75 . 53 
100 

7553 
96 



45318 
67977 

12)7250|88 

20)60(4 2 

30 4 2 

£. s. d. 



I brought the sum into cents, and multiplied 
by 96, the pence in a dollar, New York cur- 
rency; and then cut off two figures as directed; 
this brought the pence, and to get them into 
pounds, I divided by 12, the pence in a shilling, 
and by 20 the shillings in a pound. Had the fig- 
ures cut off (viz. 88.) been multiplied by 4; the 
farthings in a penny, and divided by 100, the 
result would have been 3 quarters and 52 re- 
mainder, making the answer, 30£. 4s. 2|d.- 
and 52 remainder. 



2. Change 65 dolls. 28ct8. 5m. into Connecticut currency. 

Ans. 19£. lis. 8d. 2qr. 80 rena. 
mills. 



65285 
72 

180570 
456995 

12)4700|520 

20)39(1 8 



520 
4 



' 2a80 
19 11 8 
£. s. d. 



There being mills in the question, I 
wrote down the whole in mills, at once 
and multiplied by the pence in a dollar^ 
Connecticut carrency; then (according 
to note 1,)1 cut off 3 figures and divi- 
ded by 12, the pence in a shilling, and 
20, the shillings in a pound; the 520 
remainder, I multiplied by 4, and divi- 
ded by 1000; that is, I pointed off 3 
figures, which was the same; thi 
brought 2 quarters and 80 remaindei 



^OA^fHiBt will be the same for the 100, point off 2 fibres, or for 
1^%VI ai«^ tf^piiiM from right talAft. 
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Observe. — These two ezami^s might have been multiplied by 
the shillings in a dollar, and cut #fr as directed; then, the figures to the 
left divided by 20, the shillings in a pound, would have brought the 
pounds and shillings; the remainder, multiplied by 1% and divided as di- 
rected, would have brought the pence, and that remainder, by 4, and 
divided again, the farthings. But the general rule, perhaps, will be best 
for the learner, as the mind is less perplexed by following one particular 
method; for, when the dollar is not even shillings, the general rule must 
be followed. 

3- Change 325D. 62cts. into Connecticut currency.* 

Ans. 97£. 13s. 8d. and 64 rem. 

Connecticut currency is 6s. or 72d. to the dollar, multiply the cents 
in the given sum by it, and proceed as directed in the rule. 

If the remainder, (64,) had been multiplied by 4, and two figures 
pointed ofT, it would have brought 2qrs. and 56 remainder. 

Had this question been given to be brought into New Hampshire, Mas- 
sachusetts, Rhode Island, Virginia, Kentucky, or Tennessee currency, 
tlie operation would have been the same. 

4. Change 149D. 36 cts. into New York currenjy. 

Ans. 59i^. 14s. lOd. 2qr. 24 rem. 
— by the pence or shillings in a dollar, New York currency, and 
proceed according to rule. #*The operation would have been the same 
for North Carolina. • 

5. Change 94D. 29cts. into New Jersey currency. 

Ans. 35£. 7s. 2d. 10 rem. 
Find the^ence in a dollar New Jersey currency and proceed. Penn- 
sylvania, Delaware, and Maryland would have been the same. 

6. Change 128D. 94Cts. into South Carolina, and' Georgia 
currency. Ans. 30£. Is. 8d. 2qr. 56 rem. 

7. Change 245 dolls. 61 cts. into Canada, or Nova Scotia cur- 
rency. " - Ans. 61^6. 8s. Od. 2qr. 40 rem. 

You will find that pence are a dollar in the above currencies. 

8. Change 300 dolls. 50cts. into English, or Sterling money. 

Ans. 67Je- 123. 3d. 
9- Change 129 dollars 49 cents into Irish money. 

Ans. 3l£. lis. 3d. 33 rem. 
See Note 2. Multiply the cents in the given sum, by the half pence 
in the dollar; bring the half pence into pounds. 

Questions for Exercise^ in Reduction of Currencies, 

1> Change 38£. 7s. 9d. Massachasetts currency, into dollars. 

Ans. 127D. 95ct8. 8m. 24 rem. 
Attend to the rule, tables, &c. find the pence in a dollar Massachusetts 
currency, and proceed. 

* In all the States where the dollar is an even Tv\imV>«i o^ i^^vck^^V ^>» 
J««n»er 100/^ DixKreed according to the genenivoiVe, fft ^^ ^wrv 
grirea Mfter the example» for illiUtration. 



_. -■..mi.-".^ Jt^^'t 



108 



RULE OF THREE DIRECT. 
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2. Change 195 dollars 40 cts. into Massachusetts currency. 

Ans. 58£. 12s. 4d. 3qr. 20 rem. 

3. Change 249 dolls. 33 cts. into New York currency. 

Ans. 99£. 14s. 7d. 2qrs. 72 rem. 

4. Change 21£. 7s, 4d. Pennsylvania currency into Federal 
money. Ans. 56D. 97cts. 7m. 70rem. 

5. Change 160 dolls. 40 cts. into Georgia currency. 

Ans. 37£. 8s. 6d. Iqr. 60rem. 

6. Change 430 dolls. 21 cts. into Canada currency. 

x\ns. 107^6. lis. Od. 2qrs. 40 rem. 

7. Change 19£ 17s. 4d. English or Sterling money into dol- 
lars. Ans. BSD. 29cts. 6m. 16 rem. -i 

8. Change 49d6. 14s. 5d. Irish money into dollars. 

Ans. 203D. 98cts. 2m. 106 rem. 
Reduce the sum to half pence, likewise the dollar into . 

9. Change 16£. 18s. 4d. North Carolina currency into dol- 
lars. Ans. 42D. 29cts. Im. 64 rem. 






TflE SINGLE RULE OF THREE DIRECT. 

The learner has now passed through the rules necessary for an intK> 
duction tp the Rule of Three, 1 hope he has been attentive, and there- 
by prepared to enter this useful rule. 



THE RULE OF THREE DIRECT 

Teacheth, by having three numbers given to find a fourth in 
such proportion to the third, as the second is to the first; for 
this reason, it is termed the rule of proportion, but most gene- 
rally the rule of three, from its having three numbers given. It 
is sometimes called the golden rule, owing to its great and ex- 
tensive usefulness in arithmetic. 

As you proceed, endeavour to understand every part of the rule. , 
Pay strict attention, it will save you much trouble* 

Observe 1. Of the three numbers, or terms given, two of them 
are of the same name or kind, and one of these must be the 
first number, or term in stating, and the other the third; the re- 
maining number, virhich is the second term in stating, is alwayi 
of the same name or kind with the answer or thing sought. 

2, Th^ fi^t and second terms are a supposition, the last a 
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RULE FOR STATING THE QUESTION. 

1. Place the number which you want to find the value of, 
for the third term. 

2. Place the one which is of the same name or kind of the 
third, for the first term. 

S. Place the remaining oDe, which is of the same name or 
kind with the answer, for the second term. 

If there be a diiHcnlty in determining' which the first and 
third terms are, it mny be removed by reading the question, and 
tindin;^: which term is the demand, or the one you want to find 
the value of; for this must be the third term, and the other of 
the same name or kind, the first;* consequently, the other, or 
romainingf one, which is of the same kind wRh the answer, 
must be the second-T ^ 

Note.— "When the first or thii'd.»!term, or both, consist of dii- 
ferent nanips or denomination?, (which is often Ihe ca«?e.)lhcy 
must be retlncevl lo the lowest denomination menlicncid in either. 
That i?, if the first term is pence, tlie thirtyerm inu=t be pence 
I:keul>c. It'i!:e third term be ounce?, the tirst term mu=t be 
ounces. Iftlio fpconJ term bo of diJierent namof? or denomina- 
tions it rnr.=t ]ic reduced to the lo'.vest menti^ntid. After Ih-^ 
statement i3 (h\s prepared, proceed by the following 

Rule for Vv'orkinz the Question. 

1. Multiply the second and third terms to^^ether, and divid.. 
the prodr.ctby the first term- The q'lotiont will be the answer 
to the (p.iestion in the same name or denomination the second 
term was left in. This you mi:st remember; for, by it, you car: 
tjetermino what name the nnswcr has; and this answer may be 
L:'OW:^ht into any deirrnin.jtioii required. 

2. Jr there be a reinninder, after dividing by the first term, 
reduce it to the next tlenoinination below the last quotient, an! 
divide by tiiesarnc divi.-or again; the quotient of this will be so 
many ol' the name you reduced it into. In this manner proceed, 
till you get the bjwest, or least name required; and the differ- 
ent quotients uill be tiie answer. Or, if the answer couDCS in 
a small nume, as farthings, mills, ounces, &c. they can be 

♦ "When the third term is money, the first must be money; when it is 
weight, the fiiat must be weight; when it is mciisure, the first must be 
measure. 

f When the answer is money ^ the second term rousitb^ om^im?! v ^^^mt 
it is wc'ght or mesisure, the second term muit be wcTiff!^ m 
10 
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Lrought iDio the deDomination required, by dividing, as taught 
in ReductioD. 

PROOF. 

Change the order of the question, making the third term the 
iirst, and the answer the second, &c. 

Note. The Rule of Three consists of two kinds: the Rule of 
Three Direct, and the Rule of Three Inverse. 

THE RULE OF THREE DIRECT 

Is, when more requires inore^ or less requires less. More re- 
quir<£S more, is when the third term is greater than the firel^ 
and requires the fourth term, or answer, to be greater than the 
second; and less requires less, is when the third term is less 
than the first, Jttd requires the fourth term, or answer, to be 
less than the seeand. 

THE RULE €>V THREE fNVERSE 

Is, when more requires less^ or less requires more. More re- 
quires less, is when the third term is greater than the first, and 
requires the fourtl^erm or answer to be less than the second; 
and less requires more, is when the third term is less than the 
first, and requires the fourth term, or answer, to be less than 
the second. 

Observe. — There are some methods of operation in direct proportion) 
when they can be used, perform the work in a shorter manner than the 
general rule, which arc as follows : 

1. Divide the second term by the first, multiply the quotient by the 
third term, and the product will be the answer. 

2. Divide the third term by the first, multiply the quotient into the 
second, and the product will be the answer. 

3. Divide tlie first term by the second, and the third term by that 
quotient, and the last quotient will be the answer. 

4. Divide the first term by the third, and the second by that quotienti 
and the last quotient will be the answer. 



The following is another method of stating The Single Rule 
of Three. It will apply to both Direct and Inverse proportiofr 

Bead from the commencement of the Single Rule of Three, to Obs. 1* 
as what is there given will apply to this method. 

RULE FOR STATING THE QUESTION. 

1. Place that number or term in the third place, which isflf 
the same name or kind with the answer, or thing sought. 

2, Then examine, and see whether, from the nature of the 
naestioD, the answer is to be mote \)^^.^ \\i^ \Vvvcd lerEQ. If 

tre, piace the greater of tVie Xwo temxvvxaxi^XAtiiAVsk^jhft^ 
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cond place, and the less one in the first place; if the answer be 
less than the third term, then place the less one for the second 
term, and the greater for the first 

When the first, or second term, or both, consist of differen 
denominations, (which is often the case,) they must be reduced 
to the lowest name or denomination mentioned in either; that 
is, if the first term be pence, the second term must be pence 
likewise; If the second term be ounces, the first term must be 
ounces; the third tern, if of different names or denominations, 
must be reduced to the lowest name mentioned. After the ques- 
tion is thus prepared, proceed by the following 

RULE FOR WORKIxa THE QUESTIONT. 

1. As in the former method, multiply the second and third 
terms together, and divide that product by the first; the quo- 
tient will be the answer to the question in the same name or 
denomination you left the third term in; remember this; for, by 
it, you can determine whteit name your answer has, and this an- 
swer may be brought into any denomination required. 

2. If there be a remainder after dividing by the first term« 
reduce it to the next denominatioi\ below the last quotient, and 
divide by the same divisor again; the quotient of this will be so 
many of the name you reduced it into; in this manner proceed 
till you get the lowest or least name required, and the different 
quotients will be the answer; or, if the answer comes in a small 
name, as farthings, mills, ounces, &c. you can bring them into 
the denomination required by dividing as taught in Reduction. 
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EXAMPLES FOR ILLUSTRATION. 

1. If lib. of butter cost Is. 9d. what cost 391bs? 

Ans. d£. 8s. 3d. 

1 Term. 2 Term. 3 Term* It will be for tht benefit 

lb. s. d. lb. of the learner to examine 

If 1 ; 1 9 :: 39 every part with care and at- 

12 tention. 



Stated by the first role. 

21 You will perceive that, in 

39 this question, two of the 

terms are of the same name; 

189 these I placed one for the 

63 first, and the other for the 

third terms, minding to place 

819 the demanding term, (or the 

one the question required 

12 819 the value of,) in the third 

place, and the other, being 

2|0 6|8 3 one of the supposition, in the 

— first place, (that is, for the 

3 8 3 first term,) and the remaib- 

£. s. d. ing one, (which was of the 

same kind with tlie answer,) for the second. Having stated 
the question, I proceeded, according to rule, to examine the 
first and third terms, and found that they were of the same 
name, and neither of them of different denominations. I next 
examined the second term, which I found to consist of more 
than one denomination; this, as directed, I reduced to the low- 
est name mentioned, which was pence; after I had reduced this 
to pence, l,(according to rule,) multiplied the second and third 
terms together, and divided the product by the first term. 
(Here observe, that when either of the terms consists of an 
unit, you may omit to multiply or divide by it, as the question 
will stand the same.) In this example I divided by 1, the first 
term, and it brought 819, the same figures I had before I di- 
vided; which shows that I might have omitted dividing by it. 
Now the question arose, what is the name of this quotient 819; 
the rule tells me that, whatever name the second term is left 
in, the quotient or fourth term will come in the same name; 
by examining, I found that my second term was left in pence; 
consequently, my fourth term is pence; which according to the 
mJea of Rediuction, I brought into pounds, by dividing by 12, the 

qg, aud 20^ lYie &\iv\\vu^Vv(i^^^\»i*^\ \.Vi!i&\;\^Qii^ht 

iwer. 
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2. If 391b8. of butter cost 3^. 8fl. 3cl. what cost lib? 

Ans. Is. 9d. 
Here I proceeded according 
to rale, placing the demanding 
term in the third place, and the 
— other of the same kind, in the ' 

68 first, and the remaining one in 

12 the second. By examining the 

first and third terms, I found that 



lbs. £, s. d. 


lb. 


39 : 3 8 3 


:: 1 


• 20 





39)819(12)21 they were alike in name, but 

78 the second, I found to consist of 

■ X 9 pounds shillings and pence; and, 

39 . s. d. as the lowest name was pence, I 

39 reduced this term to pence. The 

— next to be done was, to'multiply 

the second and third terms together; but the third term being 
one, I omitted multiplying by it, as it would not have altered 
the question; I now proceeded to divide by the first term 39, 
this brought, 21. Now what was the name of this quotient? the 
second term w^s reduced to pence; then this according to rule, 
is pence, which I brought into shillings; the result was Is. 9d. 
the answer which proves the last example. 
The same question as above, stated by rule 2d. 
2. If 391b8. of butter cost 3£. 8s. 3d. what cost lib? 

Ans. Is. 9d. 

lbs. lb* £. 8. d. I began, placing that term in 

39 : 1 :: 3 8 3 the third place, which is of the 

20 same kind with the answer, f 

— then considered whether, from 
68 the nature of the question, the 
12 answer must be more or less 

— than the third term, which I 
39)819(12)21 found to be less; according to 

78 — rule, I placed the 391bs. the 

■ 1 9 greater of the two, for the first 

39 s. d.term, and the other for the se- 

39 cond. By examining the first and 

second terms, I found that they 

were alike in name; bat the third, I found to consist of pounds, 
shillings, and pence; and, as the lowest name was pence, I re- 
duced this term to pence. The next to be done was to multiply 
the second and third terms together; but, the second term being 
one, I omitted it, as it would not alter the c^u^Won. \ li^'n "^x^ 
ceededto divide by the &TSi term 89; tUibto\ii\k\.%\^UakVi^ 
10 * 
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last example,) which I brought into shfllingsby dividing by 12, 
the pence in a shilling, the result was Is. 9d. the answer- 
s' Suppose 141b9. of sugar cost ID. 75cts. what cost 2C. 
Iqr. 191bs. at that rate? Ans. 33D. S&Lcts. 5m. 

» 1 Term. 2 Term. 3 Term. ^ 

lbs. D. cts. C. qr. lb. 

14 : 1 . 75 : : 2 I 19 
100 4 



175 9 

28 



.»>. ' 



271 
175 



1355 
1897 
271 . 

D. cts. m. 

14)47425( 33 . 87 . 5 
42 



54 
42 



122 
112 

105 
98 



7 
10 



14)70(5 milk 
70 



In this question, the two terms that are of a kind are the 

141b8. and the 2C. Iqr. 191bs. and as the C.&c. is the demanding 

temu OF tbA AAA the question required the value of, I placed that 

^ »d the l4\b&. ^ox l\i^ to\^«xi^ V\U '^xvce for 

Bg stated llie c^ue^VXou^l ^x^is^^^ >^^ ixc^x 
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and third terms, and found that the third consisted of different 
denominations; and as pounds were the lowest mentioned, I re- 
duced it to pounds by the rules of reduction; this brought the 
third term to the same name or denomination of the first; I 
now prdiieded to examine the second term, and found this to 
consist of two denominations, viz. dollars and cents; I reduced 
this term to cents, multiplying by 100, the cents in a dollar; then, 
according to the rule, I multiplied my second and third terms 
together, and divided that product by the first term, (the 14lbs.) 
this brought 3387. Here the question arose, what is the name of 
this quotient? By observing my second term, I perceived that I 
had reduced that to cents; consequently, my quotient, or fourth 
term, is cents; this I brought into dollars, by pointing off two fig-^^^ 
ures from' right to left for cents, (as heretofore taught,) after^^ 
having done this, I observed that I had 7 remainder, after divi- 
dino^. Here was another question; what must be done with this? 
The rule is the guide; it says, if there happens to be a remainder, 
&c. reduce it to the next denomination, below the last quotient, 
and divide by the same divisor again, &c. The quotient was cents 
and mills, being the next denomination below; I reduced the re- 
mainder to mills, and divided again by the divisor 14; this brought 
5 mills, which 1 placed to the right of the quotient, which was 
the answer, viz. 33D. 87cts. 5ni. 

The last question stated by rule 2. 

3. Suppose 141bs. of sugar cost ID. 75cts* what cost 2C. Iqr. 



that rate? 






• 


Ans. 33D. 87cts. 5 m. 


1 Term. 2 Term, 
lbs. G. qr. lb. 

14 : 2 1 19 
4 




3 Term. 
D. cts. 

1 . 75 
100 


9 

28 








175 


271 
175 


■ 








1355 
1897 
271 


33 . 


Ct8. 

87 


m. 
. 5 




14)47425( ; 
42 
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} To state this qDestion by rule 2, I placed that teim in the 

third place which was of the same kind with the answer, viz. 
}1.75cts. Then, as I found, from the nature of the question, that 
the answer must he more than the third term, accordingly I 
placed the greater of the two, for the second term. AfTit haying 
stated the question, I examined my first and second terms, and 
found that the second consisted of different denominations, and as 
pounds were the lowest mentioned. I reduced this term to 
pounds by the rules of reduction; this brought the second temt 
to the same name or denomination of the first; I now proceed-^ 
ed to examine the third term, and found it to consist of twc^ 
denominations, viz. dollars and cents; this I reduced to cents ^ 
^^multiplying by 100, the cents in a dollar; then, according tci 
^/f^Tulej I multiplied my second and third terms together, anddiri^ 
ded that product by the first term, (the 141b.) 

NoTx. — After multiplying the second and third terms together, the 
same observations apply to this question that were given in the last. 

4. Suppose you purchase 3C. 2qr. 141bs. of lead for 13£. 
10s. 8d. what is lib. 8oz. worth at that rate? Ans. 1 shilling. 

1 Term. 2 Term. 3 Term. 

C. qrs. lbs. £. s. d. lb. oz. 

3 2 14 : 13 10 8 :: 1 8 

4 20 16 

14 ^Tfe 270 24 

28 





126 3248 

28 24 



406 12992 

16 6496 



2436 6496)77952(12)12 
406 6496 — 

1 s. 

6496 12992 

12992 



(mining the question, I perceived that the lib. 8oz. was 
\diDg term; this 1 placed Cot Wve V\iv\^ v^xTSi^^\A^^ 
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other term of the same kind, for the first, viz. the C. qrs. and 
lbs. and the remaining one for the second; having stated the 
question as in the margin, I proceeded to examine the first and 
third teHDS, and found that the third term was of two names, 
and lower than the first; this I reduced to its lowest name, viz. 
ounces, by multiplying by 16, the ounces in a pound. I, then, re- 
duced the first term to the same name with the third, multiply- 
ing it by 4, the quarters in a cwt. 28, the lbs. in a qr. and 16, 
the ounces in a lb. minding to add in the quarters and pounds in 
their proper places; after having done this, I examined the se- 
cond term, which I found to consist of different denominations, 
and as pence was the Jjjg^est name mentioned, I reduced this 
term to pence, by multiplying by 20, the shillings in a piund;...,^^ 
and 12, the pence in a shilling, adding in the shilling and pence. ^^ 
This being done, I multiplied my second and third terms togeth- 
er, and divided the product by the first; the result was 12; , 
this quotient was pence; because the second term was left in 
pence; this I divided by 12, the pence in a shilling, which 
brought one shilling, the answer; it being the value of lib. 
8ez. * 

Note. — The following questions are stated by rule 1, and the instruc- 
tions gfiven apply to that method. But those who prefer working by the 
2d rule, can do it by changing the order of the second and third terms 
when stated; and reading second for tliird, and third for second, in the 
instruction. 

EXAMPLES. 

5. If lib. of sugar, cost llcts. what cost 491bs. at that rate? 

Ans. 5 dolls. 39ct8. 

1 Term. 2 Term. yTerfJ. 4| 

lb. cts. lbs. 

Stated thus; as 1 : 11 :: 49 * 

The terms in this question being, each of them, of but one denomina- 
tion, they will not have to be reduced any loweMhan they now stand; 
and to find the answer, multiply the second and third terms together and 
divide that product by the first; the first term being an unit, or one, the 
learner may omit dividing by it, as the quotient would be the same; re- 
member, that the answer will come in the same name with the second 
term, which bring into dollars, as before taught. 

6. If 71bs. of rice cost 30cts. what will IC. 3qrs. 12lbs. cost? 

Ans. 8D. 91ct3. 4m. 2rem. 

1 Term. 2 Term. 3 Term. 
\hs, cts. C. c^T. Vo. 

Stated tbusi 7 : 30 :: 1 ta Vi 

.1 









Z^AtTl hT 



. L 






T ; . 



^IJ .' 



.r . 1- - — 



• •« • • 



■ -e*"!."*" 



' . > «r A k . ^ « 



*. • 



. i •til' — '--4. 






f ■ > 



■:. Ji J.-.. '.: .':.:..'. r,-.-; i i? 4*'.' -::=. w-:?.: c-s: 1 cwt. 

'/i'"l'!.Ms. 1:2. 40 .: 1 

to.'i'.f ?!.': ';'! ♦'■rrr. i.'/o po,jr.,:^, •.'.en ihe 1st. and 3d. will be a! 
/•-'I.j'.f- IS.'- U'i u uit *ii »!i': lo-.vtfet Ti^riic mentioned, &c. 

i-J. l/«/W f/i..ijy cMt. of coiTce c'»n I buv for 48£ r^s. Sc 
! :. '.'.I. j.. r j.Mjh.i? ' Ans. 6C. li^qrs. 2 

'.. <I. lb. £• 8. d. 

Hiiis; 1 2 : 1 :: 43 12 8 
•»|f I III- lf»wi St Miimc nicntioncd in bolli first and third tei 
•y must III* ri-ilut:ei\ Vu ptrwc^i', V\\ev\ ^o ow, \Jcve; c^v>>Atxv\. 
f'ccttiiiiu the KccuudluTm'vtt ^owtvdA^-^oMwi^&si'v^^^' 
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13. If 1 pair of boots cost ^4.75cts. what will 21 pair cost? 

Ans. $99.75cts. 
pr. D.cts. pr. 

Stated thus; 1 : 4 75 :: 21 

14. If a captain of a vessel sells a cargo of ashes for lO^cts. 
per bushel, and he delivers 85 cart loads, each 14 bushels, how 
much does the whole come to? Ans. $124.95ct8. 

B s Ids B 

Stated thusf 1 : 10} :: 85 each 14 
Multiply the number of loads by the number of bushels in a load; this 
will produce the number of bushels; proceed. 

15. If you ^uy 340 bushels of rye, at 4s. 2d. per bushel, how 
many dollars, New-York currency, will it come to? 

Ans. 177D. OScts. 3m. 32 rem. 
B. 8. d. B. 

Stated thus; 1 : 4 2:: 340 
The answer to this question will come in pence, which divide by the 
pence in a dollar, New-York currency; this will bring 177 dolls, and 8 
remainder; multiply this by the cents in a dollar, and divide again; this 
will bring Sets, and 32 rem. then, multiply by the mills in a cent, and 
divide as before; the result will be 3 mills, and 32 remainder: the whole 
will be the answer required. 

16. If 1 pint of wine cost 14 cents, what will 1 hogshead 
come to, at that rate? Ans- 70D. 56cts. 

pt. ^ cts. hhd. 
Stated thus; 1 : 14 :: 1 # 

Reduce the hogsheads to pints, and go on; pbserve the rule. 

17. If currant wine be sold at 45 dolls, the barrel, containing 
31^ gallons, what is it worth per pint? Ans. 17cls. 8m. 144rem. 

gal. D. pt. 

Stated thus; 31^ : 45 :: 1 
Reduce the gallons to pints; see that you add in the ^ gallon as 2 
quarts; reduce the dollars to cents, and proceed. 

18. I^ a person purchasing linen, has cash about him to the 
amount of J5l7.29cts. how many yards can he buy for that sum, 
if he gives 38ct8. per yard? Ans. 45j'ds. 2qr8. 

cts. yd. D. cts. 
Stated thus; 38 : 1 :: 17 29 
Reduce the third term to the same name of the first. 

19. If 1 lb. of butter cost 151 cents, what will 4 firkins, each 

weighing 62 lb. come to? Ans. g3S.44cts. 

lb. cts. fir. lb. 

Stated thus; 1 : 15^ :: 4 each 62 
Multiply the number of firkins and wt. of a firkin together, and the 1st 
%nd 3d terms will be alike. Reduce the 2d terra to half cents, &c. 

20. If 1 yard of muslin cost 29 cents, what will 31 yds. cost? 

Tp^ to gute tbb j'oujvelf-^he 31 j^ards it the d«in»ivd&\vi; tjt 
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21. If 1 gallon of molasses cost 3s« 4il. what will 104 gallons 
come to? Ans. 17£ 6s. 8d. 

You must try. Htud the rule. The 3s. 4cl. must be the 2d term. 

22, If 104 gallons of molasses cost 17j6. Gs. 8d. what is it 
per ijalloij? Ans. 38, 4d. 

Tills qiK-stion proves the last; msikc the 104 gal. the first term? reduce 
the 17/. ("'f*. 8il. into pence, the lowest name nuntionccl, &c. 

2;5. Sn|»in)?e a man had worked for yoii, from the llth of 
Jmio till the 2[k\ of August following, at o5. 6d. per day, how 
much do vou owe him? Ans. 20£. Is. 

First, iind tlK» number of days, as taiip^ht in Heductlon? write down 
June 20, as he bciran to work in tlie morninij of June 11, that day is 
vcckoni'd; llicn, write down the numbLT <.r days belbnjjincr to each 
month, till you i;i.i to Auf^ust; for Au:rust, write ilown 23, add ihemto- 
«frlhcr. Then, slate liic question, uiaking llic number of days the third 
Iv "m. 

2-L What will GC. Bqvs, 1210. of iron come to, at SAd. per lb? 

Ans. 17£. 12s. 

^\cr]'t the ruio in mind: read wliutit says about tlic term you Want to 
■M'l tlu* v;il«ie of. In this ([ui'slion, \]\f i'V., Sec. is tlie dcrrsandinfrtcnn. 
■•.■ liie one the question requires the value of; place 1 lb. for tiie first 
ti;r;n. 

■J.5. If .1 hoard co.^t 17\ cents wl;;;l wiil 4G9 ro<\l 

>^C.07ct«. 5m. 

.i'.-.*.i' tV.o <|Ui..- L*.'-: th(Mi r.^.!';f-c tl'.? c*.-. to l\il;'cts. anil pr..cco.; rn. 
ilu. > .i^^* '1 '■■ ivii:.-; ;M];.l!:r • ;.: . -..lion. 4 b.ilo? I. ;"nv:v 
lin, v:ii';i • .!i- •:■■■■.[ .::iin^ :J^ pii^os, ;-.; i i-no!^ ]'i;^ce ^)o^ i:-. tvIvi- 
-.h L"^ iho V. !\"1.' .\<nu^ to, ;\;'J7]:.t-. pir y;ir.!. Ans. 907L'. 5^':i5. 

'■.1. c's. r.. piec s. v.'.^. 

S':»t< d tlius: 1 : ^T^ :: I v;:\c:: .?.^ i.-:\:!i .^3 

M'.il'.iMiv \\\c runilHV o: Lillys by liut ii' ■■■■■v^;' cf piec?^, and th.^T tj- 
■■■i'. L :\v I ;■/ ".m: :">■ r -f y.r,\l-: t':e h-'. ■v(^^\.^l will Iv the nun^.l^or ^f '.\'n 
'. ■:;?ij is :.;ls' i!.e 1st :.'nn. iljduco \ac cnis to ii.ilfc;:i-.ts; il:e r.:'.s"'.\=: 
V 11 v-i> •■ • :r. \: i'.!" Ci !-,"s. 

L*i'. li':i ,' :r. '".r .M'-i orr:;:n. ror.:.ii:v.:-.:r ^.^'■2, 9S, and 1 "'7 -za]- 
ii->. W ' :.! ^^.' r,<. 1. :? -r. r :■ j^.ila:. . wiial is xhc n:v.r .:-}, ci 
^h ^ ^v!- . : ^ A:;s. bry£- Is. 3 1. :J^:5. 

\ :;. :■.? V vy.."t oi'i'-.o punr'K--ns "... ^ r-.- -'im: iben state it. !ri:.:< -? 
•".J I..M •.:• t i ,-..!;, -IS the 3d t^. :•.:■: re.'.iico tl^e Jd term into c:-?.: Sf 
;i"«we;- \v.;! ■-•. '•..^' ',•^ q;s. wldch ;>?•; ,r y.v.n r.-xind.-. 

;?^. ilv^^v ir J.1^ ;:-d:J of iv'i.i rlo.Ii. .it <G.48c:?. pnr v-:=. 
r :m be j'U.'': ^- ! \vi:n -. ill 3C':-. ' \r.«.'')v— "^ 

r '/ 3 ; .). .-J.'.H. is :l-.o '.onu.nou.j;: »^Tn): the 3D. -iScts. the u": te::-. 

•.\». Ir;. .^'i j-^iv'u;?3 U casivs of nr.e salt, each con:aini-vr T 
hu-ho:.'. at 4-. 7.^ per biishol, whit docs it como to? 

An<. 17£. 12-. i - : 
T.'jr II r.j.<k.«, e.'\cb 7 VryicU. nui^: he the rblrj tcrr.^. licducc " : 
f tevoiid tenu to iho low c si r.ame rr.tv\V.ot\^^. 
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30. If 1 pair of shoes cost IDs. 7d. how many dollars, at 8s. 

each, wilLbuy 15 doz. pair? Ans. 238D. IScts. 5cj. 

The 15 doz. pr. must be the 3d term. Reduce this to pairs by multi- 
plying by the number in a dozen; the answer will come in pence. To 
get the dollars, divide by the pence in a dollar. 

31. If a barrel of flour cost ^7.50cts. what is that a pound? 

Ans. 3cts. 8m. 52 rem. 

A barrel of flour contains 1961b8. This must be tlie first term, lib. is 
the demanding^ term. 

32* If a silver smith sells a tea set, that weighs together 51b. 
loz. 13pwts. 17grs. at lOs. 4d. per oz. how much does it come 
to? Ans. 31 Je. 173. 4d. 3qrs. 464 rem. 

oz. s. d. lbs. oz. pwts. grs. 
Stated thus; 1 : 10 4 :: 5 1 13 17 

The lowest name mentioned in the 3d term is grains; consequently, 
this must be reduced to grains. Pounds, multiplied by — are ounces. 
Sec. The first term, being ounces, must be reduced to g^ins. Ounces 
multiplied by — are pennyweights, 8cc. Reduce the 2d term to . 

33. What is pork per lb. that costs 17 dolls, per barrel^ 

Ar.3. Sets. 5m. 
A barrel of pork is SOOlbs. Make this the 1st. term, and lib. the 3d. 

34. What is sugar per lb. that cost 13 dolls, percwt? 

Ans. llcts. 6m. 8 rem. 
If at loss how to state this question, read the rule again. 

35. If a man pays 3 dolls. 25cts. per week for board, what 
is that a year.^ * Ans. 169 dolls. 

52 weeks are a year, which make the third term. 

36. Suppose you earn 4s. 9d. per day, what will a year"' 
wages come to at that rate? Ans. 86£. 13s. 9u. 

Keckon 365 days to the year, and make this the third term. 

37. The salary of the President of the United States is 
$25000 a year, what is that an hour, reckoning 365d. 6hr3. to 
(he year.^ Ans. g2.85cts. lm.8134 rem. 

D. hrs. $ hr. 

Stated thus; S65 6 : 25000 :: 1 

Reduce the 1st term to hours. 

38. If a man in debt compounds with his creditors for 13s. Od. 
on the pound, how much must that man receive whose bill is 
168£. lOs.^ Ans. 115£ 16s. lO^d. 

£ s. d. £. s. 

Stated : ;: 168 10 

Reduce the 1st. and 3d. terms to the same name, and the second to 
the lowest mentioned. 

39. If a man earns g529.25cts. in a year, what is that per 
dny? Ans. ID. 45cts. 

Reckon 365 days to the year, and make that the fu»l\j»m. 
11 
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40. If a man drinks a gill of mm a day that costs Gets, w 
does it amount to in a year? Ans. ^1.90( 

Say, as 1 day is to 6ct8. so is 365 days, &c. 

41. If yoa have a salary of 600 dollars a year, how mi 
may you spend each day, to lay up 162 dolls, at the years e 

Ans. ID. 20 
Subtract the $162 from the 500; then state it, making the 365 ( 
the Ist term, and the remainder found as above, the 2d. &c. 

42. Suppose you purchase 12 boxes of i'aisins, each cont 
ing 251b. at 18d. a pound; how manj dollars, at 8s. each, do t 
come to; and suppose, that at the time of bargaining, you 
derstood the seller, that the price of the raisins was 18 c( 
per pound; what do they come to at the last mentioned pr 
and w^^t is the difference? 

Ans. at 18 pence, they come to $56.2^ 
at 18 cents, they come to 54.00 

Difference, 2.25 
Make two statements; first, find what the raisins come to at 18d. pe 
making the 12 boxes, each 251b. the 3d term. The answer will coir 
pence, which divide by the pence in a dollar; this will get the iirsi 
swer. Make the second statement like the first, only the 1 Sets, mui 
the 2d. term; this answer will come in cents, which bring into dollars, 

43. If flour be sold at 3s- 6d. the 141b. what is it a barn 

Ans. 2£. 
Hie 141b. must be the 1st term, and the pounds in a barrel the 3 

44. if a stick, or staff, that is 5 feet long, give 8 feet 4 inc 

shade on level ground, what is the height of a steeple, wh 

shade is 220 feet.^ Ans. 132 f 

Say, as the length of the shade of the staff is to its height; so is 
length of the shade of the steeple, to its height. 

45. Suppose the whole properly of a Town liable to be 
ed, amounts to 448246 dolls. 50cts. and there are 1250 del 
to be raised for the support of the poor; what must that i 
pay whose property is valued at 2500 dollars.^ 

Ans. 6D. 97cts. Im. 27364850 r 
Stated thus; as $448246.50cts ; ^1250 :: 2500, work by rule. 

46. Suppose a company of 13 gentlemen with their lad 
have been upon an excursion of pleasure, and find, on their 
turn, that their expenses hare amounted to ^9.28cts. what ( 
each have to pny.^ * Ans. j^2.25cts. 2m. 4 r 

Make the 13 gentlemen tjie first term. 

47. If a vessel ha« a freight of wood on board, amoun 
to 24 cords, and it is sold at 18s. 6d. the cart load, what c 

•«e to, allowing 2j loads to the cord.^ Ans. 55£. I 

' stating it, you may m\i\VA\^\y \Vv«S2A cntdi&b^ the 2^ loads; 
the number of loiidB v^YucXi mak& ^^ ^^x^xtn. 
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48. If I pay 5£. 9s. 9id. for the carriage of 9C. Iqr. 181b. 
what is it per lb? Ads. 1 jd. 

The9C. &c. must be the first term; the terms must be reduced to ^e 
lowest name mentioned. 

49. If 61bs. of butter J^e worth 91bs. of sugar, how many 
pounds of sugar is a firkin of butter containing 58ilbs. worth? 

Ans. 871 bs. 12 oz. of sugar. 
Attend to the rule; the SS^Ibs. is the demanding term. 

50. Suppose you carry to a merchant, hams to the amount 
of 6 dolls. 87cts. 5m. and you wish to get molasses at 39 cents 
per gallon in return, how many gallons must you have.^ 

Ans. 17gal. 2qt8. 200 rem. 
The value of the hams musft be the third term. 

51. If a merchant purchase a puncheon of rum, containing 
101 gallons, for 96 dollars, and by accident 12 gallons leak out; 
what does the remainder stand him in a gallon? 

Ans. |l. 07cts. 8m. 58 rem. 
Subtract the number of gallons leaked out from the whole number, and 
make this the first term. « 

52. Suppose a woollen manufacturer purchases 321lbs. of 
wool in the dirt, for 160D. 50cts. and after being washed and 
dried, finds that it has wasted one third, what does the remain- 
der stand him in a pound? Ans. 75cts. 

Subtract the § waste from the whole number of pounds, and make 
this the first term. 

53. If a man had been at work 91 days, and received 20£. 
9s. Gd. what did he receive a day? Ans. 4s. Gtl. 

Observe the rule; the 1 day is the demanding term. 

54. If §100 gain »^5 interest in a year, how much will SS5 
gain in the same time? Ans. 4.25ct!s. 

55. If a man lays out g548.80cts. in tobacco, atl4cts. per lb. 

how many kegs had he, each weighing 5Glbs? Ans. 70 keg?. 

Make the $548.80cts. the third term; the answer will come in lbs. 
which divide by 56 to get the number of kegs. 

56. How many dozen pair of gloves can I buy for {514.25cl?. 
at 183 cents per pair? Ans. 6doz. and 4 pair. 

Make the 18 Jets, the Ist. term; the 1st. and 3d. terms must be reduced 
to quarter cents. The answer will come in pairs, which divide by as 
many as make a dozen. 

57. Wheat is generally sold by weight; this being the case, 
what will 14951b..come to, at 14s. 5d. per bushel of GOlbs. each? 

Ans. 17£. iys.2d. 2qr. 20 rem. 
Say, as 601bs. is to 148. 5d. so is 14951b9. &.c. work bv the rule. 

58. If eggs be sold 8 for a shilling, what is 2'J48 eggs worth 
ai that rate? Ans, 18£. B^.Civk. 

The 8 eggs must be the /irst term. 
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59. If ashes falls short 2 quarts in a hushel when measured, 
how much loss will there be in 100 loads of 14 bushels each? 

Ans. 87^ bushels. 

Say, as 1 bu. is to 2 qts. so is 100 loads, each 14 bu. &c. The answer 
will come in quarts, which bring into bush^ 

G0< Suppose the before mentioned ashes had been bought at 
2 dolls. 12icts. per load, of 14 bushels each, what does the loss 
amount to? Ans. 13D. 28cts. Im. 7 rem. 

See how. many bushels loss there were in the last question, and make 
it the third term in this, and the 14 bushels the first term. 

61. If lib. of white lead cost llcts. 5m. what will 30 kegs, 
each 2Sibs come to? Ans. 96D. 60cts. 

Place the SO keg^ each 281bs. for the third term. 

62. If red lead be bought for 9 dollars per cwt. what must 
it be sold for per lb. to gain 2 dolls. 50cts. per cwt. 

Ans. lOcts. 2in* 76 rem. 
Add the $2.50ct8. to the 9 dolls, and place this sum for the second 
term; and 1 cwt. for the first. 

63. Suppose you buy a cask of linseed oil, containing 60 gal- 
lons for ^oo.oOcts. and, by accident, 13 gallons leaked out; what 
must you sell it for per gallon, to be no loser.^ 

Ans. $1. IScts. 4 rem. 
Subtract the 13 gallons from the 60, and make the remainder the first 
ti Tin. 

64. If you purchase a piece of cloth, containing 21 yards, for 
;>9£. lOs. and you cut off 4^ yds. for your own use; what most 
the remainder be sold for per yard, so that you' get the first 
cost? Ans. 2£. 7s. lOd. 2qr. 6 rem. 

Subtract the 4 J yards from the 21, and make the remainder the first 
tern:.; tlic Ist. and 3d. terms must be reduced to balfyds. 

GC. Suppose I have a piece of cloth containing 35 yds. and 
/•iior Kellinp: it out at 4D-75cts per yd. find that I had received 
only 9QI). 75cts. whereas, it ought to have brought 8166.25cts. 
should I suspect that a part had been stolen, pray how many 
yards are missing? Ans. 14 yards. 

This question can be stated more than one way, the following perhaps 
is the plainest; thus, as 5?4 75cts. : 1yd. :: $99.75cts. &c. This will 
show the number of yds. received, pay for which, deduct from the 
v.'hole number; the remainder will be the number of yds. missing. 

66. If a merchant ships 148C. 3qrs. 191bs. of hemp, agreeing 
to pay 6j cents per lb. freight, upon all delivered safe, but the 
vessel being wrecked, 21C. 2qrs. 19lb. was lost; how much must 
be paid freight for, and how much does it amount to.^ 

Ans. He pays freight for 127Ci Iqr. and it amounts to 

S 926.38cts. 
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Subtract what was lost from the whole shipped^ and make the remain- 
der the third term, make the terms alike. 

G7, If a merchant buys 1751bs. of ginger, for which he gave 
16£. but, it being damaged, he sold it for 12£. 8s. bow much 
did he lose per lb? • Ans. 4d. 3qrs. 131 rem. 

Subtract the 12£. Ss. from the 16£. and make the remainder the 2d. 
term. 

6S. It has been stated, that, in the year 1810, there were 
33365529 gallons of spirits left, to be consumed in the United 
Slates; after adding what was imported, and deducting what wa:? 
exported; this being the case, how much must each person con- 
sume, allowing the population of the United States, to be 
7230514 persons? Ans. 4gal. 2qts. 3312864 rem. 

Make the number of persons the first term, the gallons the 2d. 

69. The estimated amount of the national debt of England, 
in 1827, is said to have been 900000000£.; how long would it 
take to count this debt, supposing you counted 50 dollars per 
minute, and 12 hours a day, during the whole time? (Sunday* 
excepted.) Ans. 354 years, 309 days, 1 hour, 20 min. 

Reduce the given sum to Federal money; (see 9tli example, Ueduction 
of Currencies, 105th page;) then state it, making the amount found 
the 3d term; the 50 dolls, the 1st. and 1 min. the 2d. The answer will 
come in minutes, which bring into hours, by the rules of reduction; then, 
to get the days, divide by 12, the hours given to the day; to bring the 
years, deduct the Sundays in a year from i^Sy and divide the days found 
by the remsunder. 

70. Suppose a farmer had a cow, worth 10£. 7s. and one of 
his workmen had a mind to have her; but, not having the money, 
he was willing to work until he had earned her; how many days 
will he have to labour, at 43. Gd. per day, to pay for the cow? 

Ans. 46 davs. 
Make the 4s. 6d. the first term, &c. 

71. Suppose a vessel loaded with a cargo consisting of wheat, 
rye and corn, and it is sold in the following manner; 295 busheU 
of wheat, at 12s. 6d. per bushel; 594 bushels of rye, at 7s. 9(1. 
per bushel; and 621 bushels of corn, at 7s. 3d. per bushel; how 
many dollars does the whole amount to, in New-York, New 
Jersey, and Connecticut currency? 

Ans. The whole amounts to 1599D. 15cts. 6m. 24 rem. N.Y. 

1705D. 76cls. 6m. 60 rem, N, J. 

2132D. 20cts. 8m. 24 rem. Con. 

Make a statement for each article, the number of bushels being the 

third term; the quotient of each statement will come in pence, which 

may be added into one sum, and then divided by the pence in a dollar; 

of 6ach state, separately. 

11 * 
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THE RULE OF THREE INVERSE. 

For the difTerence between Direct and Inverse proportion, and for an 
explanation of the Uule of Three Inverse. 4i(See Rule of Three Direct, 
page 110.) 

The Rule of Three Inverse teacheth, by having three num- 
bers or ternois given, to find a fourth, which shall have the same 
proportion to the second, as the first has to the third. 

Note. In Inverse Proportion, the greater the third term is, 
in respect to the first; the less will the fburth be in respect to 
the second; or, the less the third term is in proportion to the first, 
the greater the fourth must be in proportion to the second. 

If there be a difficulty in distinguishing between Direct, and 
Indirect, or Inverse proportion, it nfay be removed by atten- 
tively considering the nature and tenor of the question pro- 
posed; for.if thereby it appears, that when the third term of 
stating is less than the first, the answer must be greater than the 
second; then^ the proportion is direct; for this will be less re- 
quiring less, and more requiring more. 

But if the third term be less than the first, and yet the sense 
of the question requires the fourth to be greater than the second; 
or, if when the third term be greater than the first, the answer 
must be less than the second, the proportion is Inverse; for this 
will be less requiring more, and more requiring less. 

FOR EXAMPLE. 

if 4 men can cover a house in 12 days, how many days will 
it take 6 men to do the same work? Ans, 8 dajs. 

men. days. men. 

It may be stated thus, if 4 : 12 :: 6 This may be read as 
follows; if 4 men require 12 days, how much time will 6 men require. 
The answer is 8 days; here you will see, that more requires less; for tne 
greater the number of men employed, the less time it will take to per- 
form the work. 

If 6 men can cover a house in 8 days, how many days will it 
lake 4 men to do the same work? Ans. 12 days. 

men. days. men. 

Stated thus; If 6 : 8 :: 4 The answer is 12 days. Here 
leas requires more; for the less the number of men, the more time is re- 
quired; therefore it belongs to Inverse proportion; the last may be read 
thus, if 6 men require 8 days, how much time will 4 men require. 

RULE. 

P< 1 reduce the terms as in the Rule of Three Direct; 

e first and second lexm^ lo^elher.^ and divide that 
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name or denomination that the second, or middle, term was 
left in. 

Proof, as in Direct proportion, 

EXAMPLE r0^ILLUSTRATION. 

If 12 men build a boat in 24*day8, in what time would 6 men 

do the same work? Ans. 49 days. 

M. D. M. This statement may be read thus: If 

12 : 24^ :: 6 12 men require 24j days, how much 

2 time will 6 men require? In this ques- 

tion, less requires more; for the 3d term 

49 is less than the 1st; and, according to 

12 the nature of the question, the 4th term 

must be greater than the 2d; for it is 

evident, that it will take a longer time 
for a less number of men to perform the 
work. 

The 2d term in this question, having 
49 days. more than one denomination, I reduced 

it to the lowest nnme mentioned, viz. half 




days, and then multiplied the 1st and 2d terms together, and 
divided that product by the 3d; this brought 98 half days, (the 
2d term being half days,) which I divided by 2, to bring them 
into days; the quotient was 49 days, the answer. 

Read and examine the rule well, if you wish to understand 
' r. \ 

EXAMPLES. 

2. If 3 men can reap a field of wheat in 15 days, how many 
men can do the same work in 3 days/' Ans. 15 men. 

D. M. D. 
Stated thus; 15 : 3 ^ :: 3 Go according to rule. 

3. If a traveller performs a journey in 10 days, when the 
day is 12 hours long, in how many days would he perform the 
same journey, when the day is but 8 hours long.^ Ans. 15 days 

H. D. H. 

Stated thusi 12 : 10 :: 8 

4. Suppose you lend your friend 500 dollars for 3 months, 
he promising you the like kindness; but when you call upon 
him he can spare no more than 150 dollars; how long must you 
keep that sum, to make good the favour.^ Ans. 10 months. 

Make the 500 dollars the first term. 

5. If a board be 4$ inches wide, how much in length will 
make a square foot? Ans. 32 inches. 

in br. in le. in br. 

SUdedthasi 12 13 :: H ^^ 

Tbe&wt MDd third terms must be reduced to Yia3£ iiM^cik. 
d. How maoyysirda of carpeting^ iliiiUA ($]AS\«ni ^'i^l 
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wide, will it take to cover a floor that is 18 feet long and 14 
feet wide.^ Ans. 37^yds. 

Instead of placing 3 quarters for one of the terms, you may set down 
27, the number of inches in 3 qrs, of a yd. which makes the statement 
thus; as 14 feet wide : 18 feet longjf: 27 in. wide, &c. You will see 
that tlie 3d term is inches, and the ist term feet; the first term, then, 
must be reduced to inches, and proceed. The answer will come in feet, 
which divide by the feet in a yard. 

7. If, when flour is 9 dollars per barrel, the loaf weighs 32 
ounces, what must the loaf weigh, when flour is 6 dollars? 

Ans. 48 ounces. 
Make the 9 dollars the first term. 

8. If 100 dollars, in 12 months, gain 6 dollars interest, what 
principal will gain the same sum in 8 months? Ans. 150 dolls. 

State it, making the 12 mo. the 1st term, and the 8 mo. the 3d. 

9. If, for 3 dollars, I have 2cwt of goods carried 80 miles, how 
far can I have lOcwt. carried for the same money .^ Ans. 16iD. 

Place 80 miles for the 2d term, and IOC. for the 3d. 

10. If a piece of ground be 20 rods wide, how long must it 
be to make an acre? Ans. 8 rods. 

Say, as 1 rod wide is to 160 rods long, so is 20 rods wide, &c. 

11. Suppose a garrison, consisting of 1000 men, have pro- 
vision for 3 months, and it becomes necessary that they should 
hold the station 8 months, how many men must depart, that the 
same provision may serve that time. Ans. 625 men. 

The 3 months must be the first term. By the statement, you will find 
how many may continue in the garrison; subtract this quotient from the 
number in the garrison, and the remainder will show how many must 
depart. 

12. Suppose, that for a company of artillery, consisting of 85 
men, it takes 170 yards of cloth, that is 5 quarters wide, to 
make each a coat; how many yards of shalloon, that is 3 quar- 
ters wide, will be sufficient to line them? Ans. 2833- yards. 

Make the 5 quarters the first term, and the 170 yds. the second, &c. 



PRACTICE. 

Practice is so termed from its general use to all persons 
concerned in trade and business. 

All questions in the Rule of Three Direct, when the first 
term is an unit or 1, may be performed by this rule. It is use- 
ful when money is reckoned in pounds, shillings and pence; 
and is performed by taking and dividing by the aliquot, or even 
portf o' ^nay, shillings ^ound.^ &c 

^ ^ useless itt xeckoivvci^ '^ ^^%;t^ ickicsiiiK^^^ ^ 

Lth ease \>^ ^uWav^'^^^^'^^^' 
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Proof, — This rale may be proveiJ by the Role of Three 
Direct, Coiopouad Multiplicatiao, or by varying the order ot 
the question. 

Before you proceed to work the queilions in tliis rule, it will be 
well to learn llie following table petfectlj'. 

S T^BLE. 



Parts of » 


Shil. 


Parts of 


Pound. 


Parts of Cwt. 


d 




a. il. £ 


8. d. £ 


ll>. Owl. 


6 l3 




10 ia 




1 *" A 


56 ii I 
28 1 
16 i 
14 t 

8 ?r 


4 
3 


68 
5 




13 -h' 
10 X 
8 ^ 


2 




4 




H 




3 4 




6 -is 
4 ^ 


1 


■ 


2 6 




7 ^ 






■n s 


OS A 
2 T^iJ 





The different parta of this nile are explained under each case. 

C4SB I. 

When the given price is less than a penny. 

HITLB. 

Divide by the aliquot, or even parts there are in a penny, 
and then divide by 12, the pence in a shilling; and by 20, the 
' ehillings In a pound; the last will bring the answer. 

EX AMPLE FOa ILLUSTBATiOIT. 

1. What will 3240 lemons come to, at }d. a piece.* 

Ana. 3£ 7s. 6d. 
3240 I placed the 3240 as you see; then 

drew three lines, and proceeded to 

810 take the parts; in this question, there 

is but little difficulty, as a fnrlhing is 

617 6 the aliquot or even part of a penny. 

In this I snid, ^ is the J- (fourth) of a 

3 7 6 penny; and then, divided b'J the under 
£ s. d. figure, the 4 next to the queatior; this 
produced 810 pence; then, according to rule, I "divided by 12, 
the pence In a shilling, and 20, the shillings in a pound. 

FURTHER ILLUSTRATION. 

In thi* question, I supposed 3240 lemons, at 1 penny a piece, to be 

3240pence( then, certainly, if the price be only 1 fartbing, and » farthing 

the fijurth part of * penny, the fourth part of the 3240 pence viiUh*** 

numbef of pence required} which brought Vuto p<»Bii»,«»Si«0*a.— 
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EXAMPLES. 

2. What will 1941 peDcils come to, at ^ pence each? 

Ans. 4£ Os. IQid. 
1941 Divide by the 2 in the right hand column; here you 

will have 1 remainder; this is 1 penny, (as the 1941 is 

supposed to be pence,) which must be brought into far- 
things; saying, once 4, the farthing^ in a penny, is 4; 
then 2 into 4, twice; this brings 2 quarters, or a halfpenny; then divide 
by 12, the pence in a shilling, and 20, the shillings in a pound. Tou 
will see, that if 1941 pencils^ at 1 penny each, be 1941 pence, if reck- 
oned at i penny each, they will come to half that number of pence. 
2. What will 24611b8. come to, at f d. per lb.? 

Ans. 7£ 13s. 9|d. 



i 



i 



1 



2461 As the price in this question is not the aliquot, or even 
parts of a penny, it requires two operations, as in the 
margin. I said in the first place, that i is the ^ of a penny; 
then i is the ^ of a ^d.; I might liave taken both parts 
from the penny, saying, ^d. is the ^ of a penny, and i is the i of a pen- 
ny; then, the given number must have been divided by both parts; but 
to proceed with the parts taken, you must divide the g^ven number by 
the upper 2 in the right hand column; then divide that quotient by the 
other 2 in the same column, add the quotients together, and divide as 
before. Observe, when dividing by the upper 2, there will be 1 penny 
remainder, which bring into farthings, and divide by the 2 again; when 
dividing by the under 2, remember you must divide the i penny, orSqts. 
in the last quotient, by it. 

CASE IT. 

When the price is less than a shilliDg. 

RULE. 

Take the aliquot, or even part of a shilling, and divide as be- 
fore; the quotient will be the answer in shillings, which divided 
by 20, the shillings in a pound, will give the pounds. In case 
the given price is not the aliquot, or even part of a shilling; then, 
take parts for the greatest even part in the price, and the re- 
maining part of the price may be taken from the part or parts 
already taken; these quotients, added together, will be the an- 
swer in shillings, which bring into pounds, as directed. 

FURTHER EXPLANATION OF THE RULE, ^« 

Suppose you had 8Jd given for price. ;• ^' 

J » 

In this price 6d. is the greatest even part; so I said 6 pence is the 
i (half) of a shillingi there is 2Jd. remaining; and as 2^ is an even 
oart c^'^ T «id 2d« is the § (third) jof 6 pence, thwe is still | left; 

ifae ev^n part of 2d. I took the ^d. first, saying, ^d. 

if 2 pence ^ and lastly, there is i remaining; for 

\ (h«\!) Qi^\ V^TVYV^f . 
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EXAMPLE FOR ILLUSTRATION. 

1. What will 2395 sheets of paper come to, at Id. a sheet/' 

Ans. 9£ 198. 7d. 

8. Here I considered that 2395 sheets of 

^ 2395 paper, at IshiTling per sheet, would be 2395 



2|0 



shillings; now it is evident, that, at I penny 
19|9 7 a sheet, it must be the tjvelfth part of that 
number; accordingly, I said Id. is the ^ 

yj 1/*il\ /* I'll* I '■••I* ir 9 m 



9 19 7 (twelfth) of a shilling; when dividing, I had 
j6 s. d. 7 over, which being 7 shillings, I brought 
them into pence; saying, 7 times 12 are 84; then, 12, the divi- 
sor, into 84, seven times; this brought 7 pence; by dividing, I 
got 1993. 7d.; the shillings 1 divided by 20, as directed; the re- 
sult was 9£ 19s. 7d. (he answer. 

2. What will 29631bs. come to, at Id- per lb.? ' 

Ans. 12£ 6s. lid. 
s. 
2963 Proceed on, as in the last example. 



1 



3. What will 4929 lbs. come to, at lid. per lb. 

Ans. 25JE 133. 5J<'. 

s. Observe. The price, viz. IJd. is not the aliquot 

4929 or even part of a shilling; so I said 1 penny is the 

-^ of a shilling, and i is the ^ (fourth) of a penny; 

after dividing, add the two quotients together, and 
divide as before. 

4. What will 649 yards come to, at l^d. per yard.^ 

Ans. 4£ Is. lid. 
8. By the table you will see that IJd. is the ^ of 



1 


^ 


i 


i 



1 



1 



1 

8 



649 a shilling. When dividing by 8, there will be 1 
shilling remainder; this must be brought into 
pence, saying, once 12^ are 12; then 8 into 12 
once and 4 pence over; the 4 pence must be brought into far- 
things; saying, 4 times 4 are 16, eight into 16 twice; this pro- 
duces 2qrs. or a half penny; go on as directed. 
5. What will 2462 inches come to, at If per inch? 

Ans. 17je 19s. OJd. 
2462 Note.— When dividing by 8, there will be 6 shillings 
remainder, which bring into pence, and divide again t 
when dividing by 6, there will be 1 shilling remainder? 
this must be brgught into pence, and added to the pence 
in the quotient above, and divided by the 6; with the 1 shilling over, 
say, once 12 arc 12; and 9, (the pence in the quotient above,^ ase *l\\ 
then, 6 into 21, three times and 3 over; this reifttawitT \% XVt^^ ^^vcw^^ 
to be brooght into Arthinga, saying, 3 timet 4 txe 1^\ M VcvXa VX ^\fi« 
which bn'ogg i penny ^ go on to divide and add la dax««^ftdu 
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6. 5382 yards, at 2d. per yard? Ans. 44£ 179. 
Place it as before, and say, 2 is the ^ of a shilling. 

7. 2949 yds. of ribbon, at 2-J-d. per yd. Ans. 27£ 128. Hid. 
Take Paris for 2d as before, saying, 2d is the ^ of a shilling; 

and for the \, you may know what part it is, by asking yourself 
the question, how many farthings are there in 2d.? the answei 
is 8; then l is the i of 2d. 

8. 3G94 Jew's harps, at 2} each. Ans. 38jE 9s. Td. 

After takin^r parts for the 2d as before, for the Jd. observe the direc- 
tions in the lust example; viz. ask yourself how many i\alf pence there 
are in 2d. which will shew the part required. 

9. 254 lb. of whiting, at 2} per lb.? Ans. 21. 18s. Sjd. 
Take partd for the 2^d. then say, ^ is the half of a half penny. 

10. 1000J>)8. of ochre, at 3d. per lb. Ans. 12£ 10s. 
You will see bv the table, that 3d is the of a shilling. 

11. 2G()Jlb3 'of rice, at 3-J-(l. per lb. Ans. 3/. 10s. 6^. 
For the 250ilb^ place 26bs. 6d. and divide by the parts. 

After taking pftrts for tHe 3d, find what part of thfii^cLpne farthing* is; 
and place it accordingly. 

12. 100 yards of binding, at 3.i per yard. Ans. 11, 9s. 2A 
Take parts for 3d, as before, then a half penny is the of 3d. 

13. 3751bs. of lead, at 3|d per lb. Ans. 5 . 17s ^ 
Take parts for S^d as before, then say ^ is the of a half penny. 

14. 19Glbs. of Hour, at 4d. per lb. Ans. 3/. 5s. 4d- 
Itcmeniher the table? 4cl. is the of a shilling. 

15. (){)Glbs. oi' Spanish brown, at 4id. per lb. Ans. 121. 6s. 6i 



!4 



ii 

14 
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(>9G I have here given two methods of 

taking parts, for 4id. the right hand 
method is taken, that the work may be 
easier; for, in the left hand method, I 



3 



696 



SLiid, i is the -^^y, and dividing by 16 is more diflficult for the 
learner than dividing by the tigures in the right hand method. 
IG. 164 pencils at 44 J- each. Ans. 3/, Is. 6d. 

Say 4il. is the of a shilling; then a half penny is ^ of 4d, 

12. 2G4 tumblers, at 4 J each. Ans. 5L 4s. 6A 

Take parts for 43d. as in the last example; then say, J is the — of ai<i. 

18. 365Ibs. of cheese, at 5d. per lb. Ans. 7L 123. U 
Say 4d. is the of a shilling^; then Id. is the of 4d. 

19. 300J-lb9. of iron, at 5ld. per lb. Ans. 61. lis. 4id.| 

Tor the oOOi lb. place 300s. od. and proceed to take parts for 5d 

saying 4d. is the of a shilling; Id. is the of 4d. then i is the 

—• of a penny. 

20. 492 quarts of cider, at 5Jd. per quart. Ans. 112. 5s. 6d 
Try to tuke the parts for 5^d. yourself. 

21. 95 melons, at 5f d. each. Ans. 2L 5s. 6jA 

libs, of beef, at 6d. pei \>a. Ans- 71. 7fc| 
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2941bs. at 1 shilling per lb. be 294 shillings. If reckoned at 6d. it must 
be half that number of shilling^, because 6d. is the half of a shilling. 
23. 191 oranges at6^d each. Ans. 4£. 19s. 5Jd. 



1 
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Here again,I have given two methods of 
taking parts; the right hand method, will 
be the easiest; for,by the left hand method 
you would have to divide by 24, which 
makes the process more difficult. 

24. 391|lbs of fish, at 6jd per lb. Ans. lOje. 12s. 2^(1 

Say, 6d. is the of a shilling; and a Jd. is the — of 6 pence. 

Observe, for the 391 Jib. place 391s. 9d. - 

25. 200lbs. of pork, at 6f d. per lb. Ans. 5jE. 123. 6d. 
Take tlic parts for 6d. as in tlie last example; then say, ^ is the 

of 6d. i is the of a half penny, 

2G. 2951bs. of sugar, at 7d. per lb. Ans. 8£. 12s. Id. 

6d. is the greatest even part of a shilling; for the remainder. Id. .'■ay, 
Id. is the of 6d. 



27. 1691bs. of lard, at 7|d. per lb. 
Here exerc'ue jour judgment. 
• 28. 195 pint mugs, at 7^d. a piece. 
29. 319 rails, atY|d. a piece. 

Say, 6d. is the of a shilling; Id. is the — 

"of aid. and ^ is the of ^d. 

30- 264 shad, at 8d. a piece. 
Take the parts for 6d. first; then say, 2d. is the 
."1. 296 quarts of beer, at 8-J- per quart. 
After taking parts as in the last ex. say J is the • 

32. 148 boxes, at 8i|d. each. 

33. 4161bs. of ham, at 8J.1. per lb. 
Take parts for 8Jd. as before; tltfen, ^ is the 

34. 89 panes of glass, at 9d. a pane. 



Ans. o£. 23. lid. 

Ans. G£. Is. 103 d. 
Ans. 11£. 5s. 4-Jd. 

- of 6d. ; ^ is the 

Ans. 8£. 163. 

- of 6 pence. 
Ans. lOje. 3s. 6d. 

of 2 pence. 

Ans. 5£. 4^. lOd. 
Ans. 15£. 33. 4d. 

- of a ^d. 
Ans. S£. 6s. 9cl. 

6d. is the greatest even part; then say, 3d. is the of 6 pence. 

e35. 449lbs. of nails, at 9-1-d. per lb. Ans. 17^. 6s. Ijd. 

36. 175lbs. of raisins, at 9jd. per lb. Ans. 6£. 183. 6dd. 

37. 729 yards of muslin, at 9|d. per yard. 



Say, 6d. is the 
of 3d. id. is the 



of a shilling; 3d. is the 
of id. 



Ans. 29/. 12s. 3f J. 
of 6d; id. is the 



38. 5211bs. of honey, at lOd. per lb. Ans. 21/. 14s. 2d. 

When the price is lOd. you can annex a cipher to the given number, 
and divide by 12, and 20, to get the answer; but to do it by taking parts, 
proceed as in the margin. 
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If parts be taken according to the left 
hand method; the g^ven number, must 
be divided by both divisors; but, by the 
right hand method, the work will be as bc« 
fore. 
12 
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39. 379 vards of tow cloth, at lOJd. per yard. 

Ads. 16L Ss. 8fd 
You may Uke parts for lOd. according to the right hand method, in the 
last example; then sav, ^ is the of 1 pennv. 

40. 39ibs. of litherage, at lOAd. per 'lb. 

Ans. 1/. 14s. 1^. 
41- 219 boards, at lOJ-d. a piece. Ads. 9/. 16s. 2jd. 

6d. is the — of a shillii^; Sd. is the of 6d.; Id. is the of 

Sd.; ^d. is the of Id. ; and ^d. is the of a -^d, 

42. 371bs. of butter, al lid. per lb. Ads. 1/. 13s. lid. 
6! A 37 T^o find the answer to this question, take parts as in the roar- 

j gin, and divde the top, or shilling line, by the first two divi- 

, ] sors; because both the parts were taken from the shilling; di- 

|^||r vide by the last divisor as before. 

43. 2601bs. nails, at lljd. per lb. Ans, 12i. 3s. 9(1. 
For lid. take parts, and divide as before; then say, id. is the 

of Id. 

44. 691bs. of figs, at 11 Jd. per lb. Ans, Bl. 68. 1^, 
The lid. as before; try to take the rest yourself. 

45. 168 books, atllfd. a piece. Ads. SI, 4s. 6d, 
6d. is the of a shilling; 4d. is the of a shilling; Id. is the — - 

of 4 pence; ^d. is the^— of a penny; id. is the of ^d. 

CASE III. 
When the price is more than a shilling, but less than two. 

RULE. 

Take the part, or parts, for so much of tfie given price as is 
more than a shilling, as in the last rule; that is, if the price be 
lo^d. take the parts of 3|d. only; and let the given quantitj 
stand for shillings, which add with the rest, their sum will be 
the answer in shillings; which divide by 20, the shillings in a 
pound. 

EXAMPLES FOR ILLUSTRATION. 

1. 495 brushes, at Is. 3id. each. Ans. 31/. 9s. Old 

s. According to the rule, I took parts for what 

495 the price was, more than a shilling; that is, 

123 9 ^^^ ^i^'i ^^^ parts for the 3id. I took, as in 
10 3|- ^^^ 1^^ csae; after dividing, I added the whole 
together, and divided the sum by 90. 
gn/g Y)3 To Understand this operation, attend to what 
^ ^ follows. In this question, there are 489b& 

q7 o a2 ^bich, at Is. per lb. are 495 shillingi^ aiii 
»i » Of ti^^Q for ^[^3 3^. 11^3 fo^r^l^ ^f ^i^^^ ^^g^ 1^ jl^ 

ken; beca\i&e^d« \%\\i^ 1^^\\.Vl q€ a aUIUags 
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and, lastly, the twelfth of the last quotient is taken; because 1 
farthing is the twelfth of 3d. the sum of these was the answer 
in shillings. 

Note. — The parts of all the prices between 13d. and 23d. are taken, 
the same as in the last case or rule; thus, for 19d. take parts for 7d. be- 
cause 19d. is 7d. more than a shilling, he. For 12id. I2^d. and 12|d. 
take parts of the price more than 1 shilling, as in case 1st. 



2. 249 yards of holland, at 12^d. per yard. 
12 



Ans. 12/. 14s. 2-1-d, 



210 



Iq this question, I took parts for the price 



62 J over 1 shilling, as in case 1st. which, being 
^d. I said, }(!• is the -J of a penny; this 



5 2i brought 62id. which, being divided by 13; 
brought 53. 2}d.; these I added to 249, the 



25(4 2i sl^i^^iwgs considered in the given price, and 
divided the amount by 20, the shillings in a 

12 14 24 P^"°^- 
£. 8. d. 

EXAMPLES. 

3. 621 knives, at 12jdapiece. Ans. 32/. 6s. lO^d. 

621 Say, i is the -*• — of a penny. Remember to add the 

shillings brought, by dividing by 2, and 12, to the upper 

line, or given number. 

"4.' 263 chickens, at 12»-d. each. ' Ans. 13/. 193. 5J-d. 

Proceed with the jd. as in the last example; then say, id. is the 

of a half penny. After dividing by both divisors, add the quotients 

together, divide by 12$ and add the shillings brought, to the 363, or upper 
number^ &c. 

5. 68^lbs. of white lead, at 13d. or Is. Id. per lb. 

Ans. 3/. 143. 2^d. 

s. d. Take parts for all the price over a shilling, viz. Id. 

^y68 6 *dd the quotient brought, by dividing by 12, to the 

1 Rl given number, the sum will be the answer in shillings. 

■ ™ Here, observe, that 68ilbs. at Is. per lb. is 68 shillings 

and 6d. and 68j^lbs. at Id. per lb. are 68^ pence or 5 

shillings and 8^ pence, the sum of which must be the value of 68 jibs. 

at 13d. 

• 6' 299 pair of hinges, at 13id. per pair. 

Ans. 16/. lOs. IJd. 
Take parts for all the price over a shilling, (which in this ex. is IJd.) 

the tame as in the last case. Say, Id. is the of a shilling; and id. 

is tbe — — of a penny. 
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l^ jjacl', at Is. 5Jd. per lb. 

f . HOW^ <»: "'"^ Ans. 71. 4s. 4|d. 

k,..- f-' ^*^^ parts, for Sjd.j 4d. is the — of a shil- 

fj,-- '.■»'' '.,'4 pence; Ad. is the of a penny. 

' -n. ■ "^"J^^.i.*'* bran, at 19f d. per bu?hel. 

^ *^' " " ' Ans. 7/. 163. 4Jcl. 

-,-,■*• J5^Jd. exceed 12d.j and take parts accordingly. 6d. 
*'- " . ^'o.tllinfT, &c. 
- '"^ X XN\S of muslin, at 22id. per yard. 
• ^" Ans. 33/. lis. .3i 

„r* Mr 10 jd. as at lOJd. in the last case, and proceed. 
■ .o !»iK«!hel8 of potatoes, at Is. 11-Jd- per bushel. 

Ans. 19/. 53. Hid. 
^, >,:. ii the of a shilling, &c. taken as at 11 jd. in the last 

CASE IV. 

^( )i««n the price consists of any even number of shilliogs 

RULE. 

Multiply the given quantity by half the given price, and dou- 
K^the iirst figure of the product for shillings; and the rest of 
:iie product will be pounds. 

F.XAMPIE FOR ILLUSTRATION. 

1. 49S yards of llanncl, at G?. per 3'ard. Ans. 149/. Ss. 
I!).S xVs directed in the rule, I muliiplied 

3 half the givcii price, by 3, half of the given price, sa\ina 

3 times 8 are :?4, the double of 24 

H9 8 is 48 shilling?, or •>/. 8s. set down 

/. s. the 8 shilliiiii^c, ^nd carry 2 to the 

pounds; then 3 times 9 arc- 27, and 2 ihsit I carry, are 29; 'ei 
down 9 and carry 2, then 3 limes 4 are 12, and 2 are 14, which. 
being set down, showed the result to be 149/* 8s. the an- 
swer. 

2. 59Glbs. of pepper, at 2?. per lb. Ans. 59/. 12s. 
Here multiply by 1, (this being half cf the pr:cp«) saying, once 6 are 

6, the double of 6 are 12; which put down for shillings, and proceed. 

3. 941bs. of young hyson tea, at Ss- per lb. Ana. 37/. l'2s. 

4. GSlbs. of hysoD tea, at 10^- per lb. Ans. 31/. 
' 5. 98lbs. of indigo, at 14s. per lb. Ans. 68/. 12s. 

CASE V. 

When the price consists of any odd number of shilliogs un- 
••r 20. 

RLXE- 

he given quantity by the v^rlce.^ and the product 
Hirer in sbilUngs^ ^YucVi d\V\^eV{ ^^\A\ivvw<^>\sft. 
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EXAMPLE FOR ILLUSTRATION. 

1. 196 bushels of wheat, at 13s. per bushel. 

Abs. 127/. 8s. 
196 
13 



588 
295 Here, I multiplied by 13s. the given price, and 

divided the product by 20, the shillings in a pound. 

2| 0)254|8 

127 8 

L s. 

2. 75 pair of shoes, at 9s. per pair. Ans. 33/. 15s, 

3. 169 gallons of brandy at lis. per gallon. 

Ans. 92/. 193, 

CASE VI, 

When the price is the aliquot, or even part of a pound, con- 
sisting of shillings, or shillings and pence. As 59. which is the 
i; or 2s. 6d. which is the ^ of a £. &c. 

RULE. 

Divide by the aliquot, or even part, and the quotient will be 
the answer in pounds. 

Note. If there be a remainder, it will be pounds, which must 
be brought into shillings, and divided by the same divisor; if 
there still be a remainder, it will be shillings, which bring itito 
pence, and divide as before; if there be any remainder to the 
pence, reduce it to farthings and divide again. 

EXAMPLE FOR ILLUSTRATION. 

1. 163 yards of calico, at 2s. 6d. per ygrd. 

.20/. 7s. 6d. 
s. d. Here, I said, 2s. 6d. isWfcA; of a pound* 

2 6|J|163 I then divided bj 8, sayingTUnto 16 twice 

8 into three times, and 3 ever; this re- 

20 7 6 mainder is pounds, (as observed in the 
£. 8. d. note,) which I brought into shiiK^gs, say- 
ing, 3 times 20 are 60; eight into 60, seven times, and 4, (shit- 
lings,) oyer; these I brought into pence; saying, 4 times 12 are 
48: eight into 48, six times; the result was 20^ 78. 6d. the an* 
swer. 

2. 134 bushels of corn, at 5s. per bushel. Ans. 33/. 10s, 

Say, 5s. is the of a pound. 

*.- 

♦ 163 bushels, at 1/. per bushel is 163/. and tA ^a. ^«\&^<«^ 
pound; i of the 169, will be the answer requited* 
12 * 
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3. 210^ yards of silk, at 68, 8<L per yard. 

Ans, 70L 38, 4d, 

6s. 8d. 18 the of a pound. For the 210| bushelB. place 210£. 

lOs. 

4. 194 bushels of oats, at 3s, 4d« per bushel, 

Ans, 32i; 6s, SI 
Say, Ss. 4d. is the •*— of a pound. 

5. 240f lbs, of butter, at Is, 8d, per lb, Ans. 202, Is, 3d, 
For the |, place ISs.; for the part, say la. 8d. is the — — - of a pound. 

CASE VII. 

When the price is shillings and pence, and said price not the 
aliquot, or even parts of a pound, 

RULE. 

Multiply the given quantity, by the shillings in the given 
price, and take parts for the pence, &c. add them together, aod 
iheir sum will be the answer in shillings, which divided by 20, 
will bring the pounds, 

EXAMPLE FOR ILLUSTRATION. 

1, 2191bs, bohea tea, at 23. 9Jd, per lb, Ans. 30/, lls,4^d, 

In this question, I multiplied by 2, the shil- 
lings in the given price; and took parts for the 
9JJ.; saying, 6il, is the I of a shilling; 3d. is 
tho -J- ol'G.K; and -^d, is the I of 3d.; after the 
i^ 54 9 (Mvi&ion was cmled, I added the whole togeth- 

er, and divided the sum by 20, the shillings in 
a pound, 
2|0 61|1 4J Note, The remainder, when dividing by the 

parts, is shillings, to be brought into pence; and 
30 11 4J 80 on, 
/ • s, d. 

"2. 681bs, of feathers at 3?, 6J-d, per lb. Ans, 12/, Os, lOd, 
In this question, multiply by the 3s. and take parts for the 6jd. as be- 
fore taught; saying, 6 is tlie of a shilling; and i, is the of six 

jience. 

3. 29 bushels of salt, at Ss, 7|il, per bushel, 

Ans, 8/, 3s, 8fd, 

Multiply by the shillings in the given price; and say, 6d. is the 

of a shilling; Id. is the of 6d, jd. is the of a penny; and last- 
ly, i is the of a Jd. 

4, 165 yards of lace, at 6s, 9Jd, per yard, 

Ans, 55/, 17s, 2Jd, 
Multiply by the shillings in the price; then take parts for 9 jd. 
A 19 loads of wood, at 19s, ll|-d, per load, 

Kxv%. 11/^ 198, 9d, 
the 19, then lake pwla to \\\\. V^t.^ ^& «r. cMiib*i:\ 
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CAJSB VIII. 

When the price is pounds, shilliDgfs, and pence; and the shil- 
lings and pence, the aliquot parts of a pound. 

RULE. 

Multiply the given quantity by the pounds, and take parts 
for the shillings and pence, as in case 6; add the whole together, 
and the sum will be the answer in pounds, 

EXAMPLE FOR ILLUSTRATION. 

1, 13 cwt, of sugar, at 5Z, 2s, 6d. per cwt, 

Ans. 66K 12s, 6d. 
s. d. 

H3 at 5£. 2s. 6d. 

I multiplied by the 5 pounds, and 
then took parts for the 2s. 6d.j say- 
ing, 2s. 6iL is the ^ of a pound, the 
quotient 1 added to the product 
above, which brought 66/. 12s, 6d, 
the answer. 



2, 30 pieces of silk, at C/, 6s. 8d, per piece, Ans, 190/. 
Multiply by the pounds; then say, 6s. 8(1. is the of a pound. 

3, 26 pieces of crape, at SL 3s, 4J. a piece, 

Ans. S2L 6s. 8d. 
Proceed as before; for the parts say, 3s. 4d. is the of a pound. 

NoTB. — When'the price is pounds, only, multiply the given quantity 
by said pounds; and tlie product will be the answer. 

4, 14 acres of land, at 15/. per acre, Ans. 210/, 

^y CASE IX. 

When the pjpice is pounds, shillings, pence and farthings; and 
the shillings^ &c. are not the aliquot parts of a pound, 

RILE. 

Reduce the pounds into shillings, (adding in the shillings In 
the price,) then, multiply the given quantity by the shillings 
and take parts for the pence and farthings, add the whole to- 
gether, and their sum will be the answer in shillings, which 
bring into pounds. 



2 6 


■ 


13 at 5£. 2s. 6d. 
5 

65 
1 12 6 




66 12 6 
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KUHFLB FOR ILLVaTRATIOX. 

9 barrels of apples, al 1(. 19a. 9Jd. per barrel. 

Ana. 971. 8t. 9M. 
49 at 11, I9s. 9^d. I fint multiplied by 20, 

39 20 to reduce the pounds, &c. 

— to shiitinga, adding in the 

441 S9 19 shillings; this produced 

147 39 8hillinga; then I tnuHi- . 

24 6 plied the given quantity by 

12 3 the 39s. and took parU for 

1 OJ 9|d, afterdividiiigby each, 

I added the whole together 

194(8 H and divided the sum by 20, 

which brought 97£. 8s, 

97 8 9} - 9id, the answer. 

/, e. d. ■ . ., 

EXAMPLES. 

2. 12 cwt. of tobacco, at 3^6- 17s. 4Jd. per cwt. 

Ans. 46i. 83, 9d. 
Brinifthe pounds into BliiHinjjs, aabeforaj and multijily the given num- 
ber of cwt. by them, then take parts for the 4}d. ; saying, 4d. is the — 
of a shilling; id. is the of 4d.; Id. is the of Id. 

3. 12 cwt- of sleel, al 4£. lis. Bid. per cwt. 

^ Ans. 55£- Os. 3d. 

.-{ForlheSJd. see 3l3t. eiample easel.) 

■"A- 15 years rent, 12£. 7?. Ijd. a year. Ans. 185£- 7?. 2J(I. 
' 5. 17 gallons of copal varnish, at 1£. 193. ll|d. per gal. 

ftna. 33±;. 193. 7id. 
The parts of lljd. have been taken; proceed as before. 

NoTB. — When the price is pouruls and shillings only; mnltiply the 
given qiianlity by the pounds, und lake parts for the shilling's; the sum 
of these will be the answer. Or, reduce the price to shillingsi multiply 
the quantity by them, and divide the product by the sliillings in a pound; 
the result vM be the answer. 

6. 17 casks of powder, al 5£. 8?. per cask. Ans. 91/. 16s. 

Uultiply by the pounds, and then take parts saying 4s. is the of 

a pound j again 4a. is the of apoundidiride the upper line, or given 

number, by bofh parts, then add the whole togetlier. Or, bring the S£. 
8b. into shillings, miiUipty the product under Ihe 17 casks, mnd divide 
the result by 20, the shillings In a pound. 
CASE X. 

When the price, or quantity given, are of several names, or 
den otn in atioiw. 
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Multiply the price of one by the highest denomination given, 
and take parts oflhe price for the remiiiiiing denomiaations; add 
the whole (<^ether; their sum will tie Ihe nnswer. 

R. ILtUSTllATlON. 

t 6£ 73. 4id. what is 5C. 2qrfl. I9lbs. 
Ans. 36£. 23. OJd. 
£ 



19 



n 



wisei as the ptfle werQ take 
the ^ofl6; aHhistly. lib. 



I first multiplied by 
7 4J these, by Compound 
Multiplication; then I 
took parfg for the 2 
qrs. 191bs. snyingr 2qr8. 
'S S is the J of aC; then, 
18 Si as thel91bs. werenot 
2 3J the even parts of a C, 

1 H norof2qr3. I said, 16 
• lbs. are ihe ^ of a C. 

2 Oi (Ihe given price must 
8. d. be divided by (his like- 

1 from a C.) next, 1 s;iid, 21bs. is 
I the i of 2; there were some re- 



mainders, when dividing, which being less than a farlliing, i 
rejected.* After dividing by all the divisors, 1 added the whole 
together, the sum of which was ihe answer, 

2. What is (he value of 6C. 3qrs.26lbs. of sugar, at gl4.38c. 
perC? Ans. gl00.40cla. 2m. 
C. qrs. lb'. jj cts. After placing (he quuntily and 

'" "" "4.38 price as before, I multiplied by 
6 the CC; and tlien said, S qrs. is 

the i of a C. 1 qr. is the i of 2. 

(6 28 then for the 2tjlbfi. I said, 16lbs' 
7 19 is (he f of a Ci Sib. is the i of 
3 59 5 16; and 2lbs. is (he i of 8; ai 
2 05 4 the 16lbs. were taken from the - 
1 02 7 C, I divided the given price by 
25 6 the 7. The remainder, less 

than mills, I rejected; alter the 

100 40 2 division was ended, I added the 
whole together as before, the 
sum of which, $100.40cls. 2m. was (he answer. 

EXAMPLES. ,' 

3. What is the value of 12C 3qrs. 14lbs. of lallow, at J12.8T 
cti. per C? Am. 165TJ.1^"«- '^■»--V 
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Multiply by the 12C. then take parts for the qrs. and lbs. saying 2qn. 
is the of a C; 1 qr. is the of 3qrs.; 141b. is the — of 1 qr. 

4. If you purchase 9C. 2qrs. 71bs. of tobacco, at $8.95cts. 
per C. what does the whole come to? Ans. ^85 .58ct8. 4m. -f 

Multiply by the 9C. then say, 2qrs. is the of a C. ; Tibs, is the — 

of Sqrs. 

5. What is the worth of 7C. Sqre. 22lbs. of hides, at 1£ ITs. 
4d. per C? Ans. 14£ 169. 8d. 

Take parts for the Sqrs. as in the 2d ex.; for the 221b. say, 16lb. is the 

of a C. (which divide the given price by, as it is taken from theC) 

then say, 4lb. is the of 16; lastly, 21b. is the of 4. 

6. If an ox, that weighs llC Oqrs. 19ib. be sold for J11.75 
cts. per C, what does the whole come to? 

V Ans. gl31.24cts. 3m,+ 

Here, you will have pounds only to take the parts for; as the parts 
for 19Ibs. have been taken, I shall leave you to make trial. 

7. If an anchor, that weighs 5C 2qrs lOlbs, be sold for §9-51 
cts. per C, what does ilpome to? Ans. g51.47ih. 7m.-f 

For the parts, say, 2qrs. is the of a C; 81b. is the of 2qrs. 

21bs. is the of 8. 

8. Suppose you purchase 3C. 3qrs. 24lb9. of hollow iron 
ware, at lOdolls. 29cts. per C. what does the vl^ole come to? 

* Ans. 40d«is. 79cts. 2m.+ 

9. What will 8C. Iqr. 8lbs. of pork come to, at 2£ 12s. 6(1. 
per C? Ans. 2l£. IGs. lO^d. 

Iqr. is the of a C; 81b. is the of a Cj the given price must 

be divided by both divisdrs. 



TARE AND TRETT. 

Tare and Trett are practical rules for deducting certain al- 
lowances, which are made by merchants and tradesmen^ iu sell- 
ing their goods, &c. by weight. 

In this rule there are five things to be observed, viz. 1. the 
Gross weight; 2. the Tare; 3- the Trelt; 4. the Suttle; and 5. 
the neat weight. 

1. The Gross weight is the whole weight of any sort of goods,] 
together with the box, cask, bag, &c. which contains said goodft 

2. The Tare is an allowance made to the purchaser, foi 
the weight of the box, cask, bag, &c. or whatever contains thel 
goods; and is either at so much per box, &c. or at so inuchpsi| 
Cwt. or^ it is at 80 mncvin the whole gross weight. I 

ft an aWowatic^ qC 4lb« {qi! every 104j tbatisyj 
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4. The Sutile is when part of the allowance is deducted from 
the gross. 

5. The neat 'weight is what remains afller all allowances are 
deducted. 

CASE I. 

When the tare is so much in the gross weight, to find the 
neat. 

RULE. 

Subtract the tare from the gross, and the remainder is the 
neat weight. 

EXAMPLES FOR ILLUSTRATIONT. 

1. What is the neat weight of 44 barrels of sugar, each weigh- 
ing 2C. 3^r. 81b. gross; tare in tne whole 3C. Iqr. 211b.? 

Ans. 64C. Iqr. 31bs. 
I set down the 2C 3qrs 81b 
and instead of multiplying by 
24, I multiplied by the parts 
as before taught; (that is, by 4 
and 6;) after this was done, I 
placed the tare under the 
whole gross, and subtracted it; 
the remainder was the neat 
weight, or the weight of the 
sugar itself, without the bar- 
rels. 

EXAMPLES. • ^ 

2. What is the neat weight of 16 hogsheads of tobacco, each 
weighing 5C Iqr 171bs, gross; tare in the whole 12C lqr271bs? 

Ans. 73C 3qrs 211b8. 
In this you may multiply by the parts; that is, by 4 and 4, as 4 times 
. 4 are 16; then proceed as in the last example. 

3. What is the neat weight of 3 hogsheads of sugar, weigh- 
ing as follows: 

C. qr. lb. C. qr. lb. 

No. 1. 5 1 17 tare 1 17 

2. 4 3 21 2 10 

3. 6 1 19 1 27 

"i Ans. i^C. Iqr. 31bs. 

' \ find the whole gross by adding the weight of the hhds. together ; 
' then find the whole tare by adding the tare of each hhd. together ; 
'- i place the tare under the gross and subtract it. 

CASE n* 

it When the tare is at so much per box, cask, kc. Xo ^u^^*" 
; weight 



c. 

2 


qr. 
S 


lbs. 
8 
4 


11 


1 


4 
6 


67 
3 


2 
1 


24 whole gross. 
21 tare. 


64 


1 


3 neat weight. 
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RULE. 

Multiply the tare of each box, cask, &c. by the nomber of 
boxes, &€• giren, the product of these subtract from the gross 
as before, and the remainder will be the neat weight. 

Or, subtract the tare of one box, cask, &c. from the gross of 
1 box &c. (iu other words, find the neat weight of one box, 
&c.) then multiply by the number of boxes, &c. the product 
will be the neat weight. 

EXAMPLE FOR ILLUSTRATIOW. 

1. What is the neat weight of 10 tirkins of butter, each DC. 
2qrs. 24lbs. grossj tare lOlbs. per firkin. Ans. 6C. Iqr. 01b. 

I first deducted the tare of 
1 firkin from the gross wt. 
of 1 firkin; this brgpght the 
neat weight of 1 firkin; [ 
then multiplied by 10, the 
number of firkin?; this pro- 
duct was the neat weight 
of the whole« 

EXAMPLES. 

2. WRat is the neat weight of 5 boxes of Havanna sugars, 
each weighing 3C Sqrs IGlbs, gross; tare per box, Iqr 21lbs? 

Ans. 16C Oqr 18Il». 
This question may be performed like the last. 

3. \Vhat is the neat weight of 6 barrels of madder, each 
weighing IC 3qrs 21 lbs, gross; tare per barrel, 21lb? 

. Ans. IOC 2qK. 

CASE in. 
When the tare is so much per Cwt> to find the neat weight. 

RULE, 

Divide the gross weight by the part, or parts; the tare is of 
a Cwl; the quotient, or sum of the quotients, will be the tare, 
which subtract from the gross as before, the remainder is the 
neat weight. 



c. 





qrs. 
2 



lbs. 
24 
10 


• 
gross wt. ofl firkin 
tare of 1 do 





2 


14 

10 


neat wt. of 1 do 


6 

c. 


1 
qr. 




lb. 


neat wt. of 10 do 
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EXAMPLE FOR ILLUSTRATION. 

1. What is the neat weight of 8 casks of rice, each weighing 

4C. Iqr. 6lbs. gro^ tarel81bs. per Cwt? Ans. 28C. 3qr8. 181b^ 

C. qr. lb. 



16 



4 1 



6 

8 



"TT" 
34 1 



20 



1 



4 



3 18+ 
2 12+ 


5 


§ 2 tare. 


28 
C. 


3 18 neat, 
qr. lb. 



I multiplied by the number of caske, 
then, took parts for the 18Ibs; sajing, 
16lbs. is the i of a C, and 21b is the 
1^ of 16; after dividing, I added the 
quotients together; this brought the 
tare, which I subtracted from the 
whole gross; the remainder was the 
neat weight required; the remainder, 
less than pounds, I omitted. 



r-^' • BXAMPLBfi^ 

2 What is the neat weight of 11 bales of silk, each weigh- 
ing IC. 2qrs. 14lbs, gross; tare 14lbs. per cwt.? 

Ans. 15C. 2qrs. 151b. 12oz. 

Multiply the given weight by the number of bales; and llien, lake parts 
for the 141bs. saying, 141bs. is the of a C, &c. 

3. What is the neat weight of 24 casks of raisins, each weigh- 
ing IC 3qrs. 171b, gross; tare per cwt. 19!bs. 

Ans. 37C. 3qrs. 161b. 14oz. 

Instead of multiplying by 24, multiply by the parts; that is, 4 and 6, 

because 4 times 6 are 24; then, for the parts; say, 16lbs. is the of a 

C. 21bs. is the of 16; and lib. is the of 2lbs; and proceed. 

When the tare is so much per lOOlbs. 

RULE. 

Multiply the pounds by the tare per cent, and divide the pro- 
duct by 100; (if there be a remainder, multiply by 16, the 
ounces in a pound, and divide again; this will bring the ounces;) 
subtract the quotient thus found, from the gross; the remainder 
will be neat. Or, divide the gross by the aliquot part, or parts, 
of lOOlbs, and subtract the quotient, or sum of the quotients, 
from the gross; the remainder will be neat. . 

EXAMPLES. 

1. What is the neat weight of 12C 3qr3 221b8 of raisins; tare 



12lb per lOOlb.^ 

C. qr. lb. 
12 3 22 




Ans. lie. Iqr. 161bs. 

Divide by the parts as taken, add them to- 
gether, and subtract the amoiiivt (t<ye^ vjcwt 
grosai the remainder vfiWbe Ti««X. 

Id 



Hf} 
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2. Vf'Unt i^thc Tif'M wtight cr7C.2qr5,201b. of figr?; tare 151b. 

jifrr ](X)/h/' Aa?. 6C. 2qr. Slbs. 

VtiT tliT jiJiTtic, ftjy, lOib. Is th* of ijOi 5ib. b the of 10; go 

CASE IV. 

Whf:n (rr;tt is nllowcr] ni'.ti t-ire. to End the neat weisrht 

RILE. 

Tiiul (lie t:in», ;n Ix-for*^. JinJ «'iritrfict it from the jj^oss; the 
mnuUuUr will Uf Wn: <>i]ti!r?, wiiich divi.ie hv 26; the qaotient 
will lit* tii<> trcll, witirli must ltd si/tjlr:icted from the siittie; this 
liiMl rfiii.iiniirr will hv, tiic ucni w('i;^ht. 

KXAMPLK KOri ILLrLTRATIOJT. 

I, \V'i;il i-i ||i(Mic;il wi'ii^lit of 12C. I'qr, 81b. gross; tare in the 
wlnil«» VC. ;{,|M. Kilbs; trcll41b per 104Ib.^ 

Ans. 9C. Iqr. 7lbs. neat. 
In Ihfi first place, I subtracted the 
U\ro. frotii tlio g^ros?; the rcmainderis 
CiilUMl tliC siittlc; then I saiTl, 4lbls 
tlu» .j\ of 104. I divided by the 26, 
this l»roiii(ht OC. Iqr. 131 bs. for trett, 
and 21 r(>nii)indcr; (this remainder 
would hiivo !)roiight 12 ounces, had I 
miihiplit'd by lG,tbc ounces in a pound; 
and di\idod bv tbe 26 again,) lastly,! 
i,'»u.»*l»*d lb,» tnMt from tbo suttlo; this left 9C. Iqr. 71b. for 

ili.O' 

KWMri rs. 
■/ \\\\\\ ■• tlu* \w\t woiglit of 1() Jjrts:^ of coflTee, weighing 
t»;»'tlioi» I |v' .*.|r. l-ll». ^cN^'^S laroiii the whole IC. Oqrs- 81b. 

Ans. 13C. Oqr. 2lbs.4- 
n» <'\ >'»• I > ; i''.' v»;\» ^Md tbo cxAm;>jos for illustration, 1 think you 

.1 >\ :m; I. i:>,' o.Mi *N<'Jj;bt of S boxosoftoa, each weighing 
0\' :*']' 11"-. ^•.i.•'^ ; i.u\*pv'r !>.^\, U»:i^<. ire:t, 4lbs. per 104.^ 

*.« »«• ». '• 'I'. I *• »" I '*.»v fr.'in Tu* ;r".'s> \vo>ir''U of 1 box, and multi- 
y\\ !'* I « » i* •* I oi ;s'\vJt» \!io jv,\;,.o; u.;i be the suttle; then ssiy, 

I \\ i. I. , •.• \),\\\ wob**-: x^f I .\\ Ci :rs. 7lbs. gross, allowing 
\\\.\ li» ''^ |'.\ V \\( I'ld lu ;;» I '«■ Pv r U»^l.' An>. IOC 2qrs. 71b. 

« »^. . " '. .' 5o'X vi\ .;. *.o . -t. *; .- of .» C; deduct this 

»\n' n , I. . ^' ■ ,»,»»»■ iN.v' ; \ .. ><\ , x..». s :h;r of 1 04, and so on. 

* J-. ilu- '. .\\i wo:;; tit oi S hog^jhciiJs of sugar, weigh- 



I I 







.|r. 



I 
I 

qr. 



III. 

H j^ro*«« 
Mi l.uc 

'JO ^ultlo 
\\ I tri'tt 

7 U«Mt 

i:« 
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Tare, lOlbs per lOOlbs. 
Trett, 41bs. per 100. 

Ans. 14C. 3qr. llb.+ 
Add the weiglit of the hlids. tog-cther, then, take parts for the 121bs. 
saying lOIbs. is the of 100; 21b. is tffc of 10^ add the quo- 
tients together, and xleduct tlie sum from tlie gross weiglit; then say, 
41b. is the of TO4; and subtract the quotient brought from the »ut- 
tle, the remainder will be the neat. 





C. qr. 


lb. 


No. 1. 


5 2 


21 


• 3. 


6 1 


16 


4 3 


25 




" PROMISCUOUS QUESTIONS. 

For Exerdlse in the Rule of Three Direct, the Rule of Three 
Inverse, Practice, nnd Tare and Trett. 

1. What is the value of 2 hogsheads of sui^ar, each weighing 
5C. 3qrs. 19lbs. gross; tare per lihd 38lbs, if sold at S14.48c(8, 
per C? Ans. $161.60cl3. 7rn. + 

Find the neat weight, by case 2d, Tare and Trett; find the value of 
the sugar, by case 10th, Practice. To help you along", 1 wiU say, that 
the neat weight is ifc. Oqr. 18lbs. Try and see if it is. To finil what« 
the sugai comes to, multiply the price by 11 C. and take parts for the 
18Um. saying, 161bs. is the — of a C. 21bs. is the — of 16. 

2. Suppose that you should ship from New Orleans, 35hhds. 
of molasses, which, upon an average, contained 103 gallons each, 
the purchase price being 18 cents per gallon; tlie freii;ht 9cts. 
per gallon. What is the whole cost, after paying 3cl3. per gal- 
lon duty on landing. • r-. Ans. 1081D. 50cts. 

Add the whole cost together, and then state it, making the oohhds. 
each 103 gallons, the 3d term. Thials Direct Proportion, 

3. Suppose that from the above quantity of molasscii, 2hog8ie' 
heads be lost, the hogsheads being damaged, so that the mo- 
lasses leaked out; ;vhat does the remainder stand you in per 
gallon? - Ans. 31cts. 8m. 618iem. 

Subtract the 2hhds lost, from the whol^ number, and make the re- 
mainder, each 103 gallons, the 1st term; and the whole cost the 2d; and 
proceed. 

4. If you chafrter a vessel, to carry to a foreign port 96hhd3. 
of sugar, which upon an average, weigh 8C. 2qrs. Hlbs. gross; 
tare per hhd. 561 bs. how much will tte freight amount to, at 
licts. per lb. for the neat weight of the sugar. And suppose 
the captain takes the freight in sugar, at 14dolls. SOcts. per 
cwt. how much of the cargo must he retam, to b^ c^\«^«^%'»^ 
for the freight? Ans. The freight cornea lo \^\«Y>- AS> 

The amounl of %ii^«it TeV^\w^^' 
freight i& 90C. 1^ AS&»A^ 
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Find the neat weight of the sugar thus; from the gross of 1 hhd. sub- 
tract the tare of 1 hlid.; then ^^^— by the number of hhds. ; after you 
have found the neat weight, state the question, making the whole quan- 
tity tlie third term. To find what tlie captain is to have, say, as th^rlce 

of IC is to IC. so is what the freight comes to to . 

. 0. Suppose you pcII 480 sheep, at 17s. 3jd. per head, what 
does the whole come to.^ Ans. 415/. 

This may be done by case 7th. Practice, or lluj^of Three Direct. 

Suppose a farnrter is indebted to a merchant for sundry arti- 
cles, to the amount of 109/- 17s. 6d. and he wishes to se|^|^e 
account, but n9t having the cash, concludes to pay the^^^B 
grain; the question is, how much rye, at 6s. 6d. per bushfllml 
discharge tfiie arcounl? Ans. 338bush. 2qts. 36 rem. 

Tins being an easy question to state, 1 shall leave you to work it your- 
self; after observing, tiiat the 6s. 6d. must be the first terrif. 

T^e following hilly is a trial for Practice, 

New York, January 1st. 1831. 
Mr, A. Speculator, 

Bought, of I. Want & Co. 

/. s. d /, 8. d 

♦ 33 yards of Bombazet, at 4 per yd. 
i 21 i\o, Kcrsovmcre, 11 4 J 

'W8 do. Caiiibiic Muslin, 3 4 

4f 61 do. Tow Cloth, 11 

,■ 19 do. Superfine bd. cloth 2 17 6 

^ 430 do. Wule Tape, Qi 

V 21 do. Holland, 1 7J 

<.-14 do. Blk Muslin, '^' 3*0 
i 5 do. Common bd cloth, 13 4 
4 8 do. do. do. 1 11 

/ . 14 do. Coating, 10 

' Amount /115 18 

Received payment, for I. Want, & Co. 

C. Measure, Cl'k. 

The amount of the articles in this bill, may be found by the following 

cues of Practice; the first article by case 4. The sf cond by case 7th. 

T|ie tlanlby case 6th. the fourth by case 2d. the fifth by case 9th. the 

caie lit. the seifjenth by case Sd. the eighth by case 5th. the 

BJiae tfth. the tenth by the note in case 9th. and the eleventh 

^ in case 8th. 

»ose there is a vessel, that has a pipe that will empty 
ri; bow many pipes of the same capacity will empty 

if eif N^'^- ^ V^^^** 

jd bj^ Inrene proportion, atvd b\aX^^ >}cvva\ 5\vt%. V^ . v^xs^sl,. 
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INTEREST. 

Interest is of tlTD kinds Simple and Compound. 

SIMPLE INTEREST. 

Simple Interest, is that which arises from the principal only, 
and is the sum^ that the borrower pays to the lender^^r the 
use of money lent for some determined space of time^ at any 
rate per cent, per annum agreed upon, which in several States 
is tixed at 6 per cent, per annum.* I would have the learner un- 
derstand what is meant by per cent, per annum, and to do this, 
Observe, When it is said, at 6 per cent, per annum, it means 
that the borrower must pay the lender, 61, for the use of 100/. 
or $6. for the use of $100, for a year. 

The four following particulars relate to Interest: 

1. The principal^ whicii is the sum lentj or the. money for 
which interest is to be received: 

2. The rate^ per cent, per annum; this is what the borrower 
has to pay the lender, for the use of lOOZ. or glOO. for a year: 

3. The.^me, is the number of years, months, or days, &c. 

4. The amount^ which is the sum of the principal, and inter- 
est Added together. 

Note. — The rules for Simple Literest serve 4i|so to calculate Com- 
mission, Brokerage, Insurance, Archasing of Stock, or any thing else 
rated at so much per cent. 

CA£E I. 

To find the interest of any sum of money, for one, or more 
years. 

RULE. 

Multiply the principal by the rate per cent, and that pro- 
duct by the number of years, then divide the last product by 
100; the quotient will be the interest required. 

* In New York, at 7 per cent, per annum. 
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26 


8. 

16 


d. 
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18 
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/3.21 
20 


16 





s4 36 
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d4.32 
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EXAMPLE FOR ILLUSTRATION. 

1. What is Ihe iotercst of 261- 16s. 4d. Tor 2 years, at 6 per 
cent, per anDum. Ans. 3 . 4s. 4d. Iqr. 28 rem. 

This question can be performed by 
the Rule of Three Direct; '•tatinsr it in 
the following manner; If, 100/- give 6i. 
what will 26/. 16s. 4(1- give; this opera- 
tion would bring the same result as the 
method here laid down; but, according 
to the rule, I multiplied by the rate 
per cent, and then, that product by the 
number of year?; the rule says, divide 
the last i)roduct by 100, but the opera- 
tion is shortened by pointing oflf two 
figures, (of the pounds,) from right to 
left, as in the example; the figure, or 
figures, to the left of thg point, being 
pounds. In this manner I proceeded 
to point off, then multiplying the figures 
cut off, (to the right from the pounds;) 
by 20, the shillings in a potnd; adding 
in the 16 shillings; and then I pointed off two figures asbelbre, 
and multiplied by 12, the jience in a shilling; here, I had 
pence to add in; I then multiplied the figures cut off from the 
pence, by 4, the farthings in a flennj; Observe^ the figures to 
the left of each point of separation are the pounds, &c. the 
interest r^^quired; the inter^t found is, 3/. 4«. 4d. Iqr. and 28 
remainder. Pointing off in this manner, brings the same an- 
swer asdividhigby 100; as before taught. 

2. What is t^e amount of 264 dollars 38 cents for 2 years, 

at 6 per cent per annum. Ans. 296 dolls. lOcts. 5m. 6 rem. 

D-cts. I placed the dollars and cents, as you see; 

26438 then multiplied by the rate per cent, pro- 

6 ceeding as though they were whole numbers; 

. • I next multiplied by the 5 years, and then point- 

158628 cd off two figures from the right of the product, 

2 (which is the same as dividing by 100 at large,) 

. again, 1 pointed off two more figures for cents, 

31.72.56 the figures to the left of the last mentioned point 

were dollars. 

Or, to make'it plainer, you may write down the 
given principal \u c^t\V%.^ nsVaOcv tcvxANA^X-^ Vs^ \J^<^ 
imte and time, and A\\\Ae >o^ ARKi.^ «&>a^^^x^\ ^^xA 
the interest in ceuVa. vjV\\c>DL\>iui^v\A» ^^Vw^r 
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Particular attention must be paid .to the pointing off, which may 
be understood, by attending to the manner this question is done; 
what were the tirst figures pointed off for? I answer for divi- 
ding by 100, as per rule; then, the next two figures were for di- 
viding by 100, the cents in a dollar; the figures cot off were 
cents, the rest (to the rio^ht,) were doMars; tliere were two fig- 
ures in the remainder, (56,) I pointed off the 5 for mills, (which 
was the same as dividing by 10, (he mills in a cent,) so that the 
interest found reads thus; v!S31.72c(s. 5m. and 6 rem. as the 
amount was required, I added the principal, 264.38cts. to the 
interest, the sum was g296.10cts. 5ra. and 6 remainder, the 
answer. 

EXAMPLES. 

3. What is the interest of $89.27cts. for 1 year, at 7 per 
cent per annum? Ans. 6D. 24ctF. 8m. +. 

As the lime is one )'ear, you need not muUiply by it. as it >\ould stand 
the same; but proceed according' lo rule; tliut is, multiply by the rate 
per cent, and pf>int off as betiwe directed. 

Finding the intertsi for doll^;^ and cents is much easier than pounds, 
shillings, and pence, the work being shorter, and less difficult to per- 
form. 

4. What is the amount of 15/. 10s. 6d. for 5 years, at 6 per 
cent per annum? Ans. 20/. 3«. 7d. 3qrs. + 

Write down the jjiven sum, and multiply by the 6 per cent, then mul- 
tiply that product by the 5 years; point off the pounds as before taught, 
and multiply by the shillings in a po md, &c. reAember the amount is 
required. The principle is the 15/. 10s. 6d. 

5. Suppose you have a note against a man for jJ158.20cts. 
and it has stood 3 years, what is the interest due on it, at 5 per 
cent per annum? Ans. 23D. 73ct8. 

Examine the 2d, ex. for illustration. The interest only is required. 

6. What is the amount ot* a note given for ^468 dollars that 
has been standing 5 years, at 6 per cent, per annum? 

Ans. 608D. 40cts. 
As this question consists of dollars only, you must cut off two figures 
from right to left, those to the left will be dollars, and those to the right 
cents. 

7. How much interest is due on a note, given for $2648 
29 cts. that has been standing 4 years, at 6 per cent, per annum? 

Ans. 635D. 58cts. 9m. 

CASE If. 

When the rate percent, is J, ^, J, &c. more than pounds or 
dollars, given in said rate, as 41, 5^, 6J, &c. which mean&^V 
dollars^ or 4} poundSj &c. 

RUIiS. 

Maltiplj the principal, bj the poandB ot do\\«x%^ Vsi ^ 
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per cent, and take, ^^^^ J,* &.c. of the principal, which, add to 
the product, and divide the sum by lOO, as before; the result 
will be the interest required. 

EXAMPLE FOR ILLUSTRATION. 

1. What is the interest of 41/. 148. 6d. for 2 years, at 5 J per 
cent, per annum? Ans. 4/. 15s* lid. 2qrs. 44 rem. 

I, s. d. 



ii 



41 14 6 
5J 



208 12 
20 17 
10 8 



239 18 



/4.79 16 
20 

8 15.96 
12 

d 11.61 
4 



qr2.44 



7 2 for J 



do 



4 2 for SJd. 
2 



6 for 5 per cent. , According to rule, I multi- 
3 for J do phed by the pounds in the 

rate per cent, and then took 
parts for the J, saying, J of a 
pound is the J, and J of a 
pound is the ^ of that; after 
dividing by the parts^ I added 
, tb£ whole together, and then 
*«itill(ipli'ed by the number of 
years; after I had pointed off 
two figures from right to left 
in the pounds, I multiplied by 
20, the shillings in a pound; 
by 12, the pence in a shilling 
and by 4, the farthings in a 
penny, pointing off as before. 



9 



• Note for^, take the fourth part of the principal, saying i is the i; 
for J, take half of the principal; for J, take parts compound of j; thus, 
say i is the ^; then ^ is the i of that. For the rule for multipiying by 
4ji, &c. see page 60. 
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2. What is the interest of gl49-21cts. for 3 years at 6J per 
cent per annum? Ans. ftffi7*97cts. 6m. 8 rem. 

D. cts. -^ 

149 21 After mnltiplying by the dollars in the per 
"T cent. 1 took parts for ^, raying ^ of a dollar is 
■ the \; then 1 multiplied by the years as before, 
895 26 and pointed off two figures; that is, divided by 
37.80 iQQ'^ ag tjje figures to the left were cents, I 
^ pointed off two more, to separate the dollars 
932.56 iVom the cents. From 68 remainder, I point- 
s'^ ed off one figure for mills, the result was $27 

97cts. 6m. and 8 remainder for answer, 

27.97.6.8 
S* cts m. 

EXAMPLES. 

3. What is tl^interest of 721dolls. 46cts. for 5 years at 6J 
per cent, per annum? Ans. $234 47cts 4m + 

Go according to rule. For the parts say, ^ of a dollar is the of 

a dollar. 

4. If a note be given for 81/- 17s. 4d. and after standing 4 
jears, is paid up, what is the amount of it at 6|- per cent per 
annum? Ans. 103/. 19s. 4d. 3qrs. +. 

Proceed to find the interest as before, and as the amount is required, 
add the interest found to tlie principal, (81/. 17s. 4d.) the sum will be 
the answer. 

CASE III. 
When the interest is for :J, ^, J, &c. of a year, or any num- 
ber oi»years besides. 

RULE. 

Find the interest for the years as before, that is multiply by 
the per cent, and then by the years, (If any,) and take -J, J, J* 
&c. the interest of one year, which add to the interest i'ox the 
years, (if any,) and^ivide the sum by 100, as before. 

• In taking }, J, j, &c. of the interest, see note case 3d. 
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nUMPLES FOR ILLUSTRATION. 

1. What is thejjiterest of 17/. lOs. for 2f years, at 5J per 
cent per annum? Ans* 2L 10s. 6d' Iqr. 50 rem. 

/. 



s. 



d. 
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17 
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5i 




87 


10 
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91 
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6 for 
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1 year. 
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45 
22 
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for 
9 for 
4J for 


2 years, 
i year. 
i year. 
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2.52 
20 


13 


IJ for 


5| years. 


8.10.53 
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d.6.37 
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3.1.50 









r 

I 6rst mulipliedby the 
rate per cent, then for 
the J I said, \ is the J; af- 
ter dividing, I added these 
together, and multiplied 
by the^ years, and took 
parts for the J of a year, 
saying,^ is the j^,and ^is 
the halt of that; after di- 
Tiding, I added them to- 
gether, and pointed off 
two figures, then multi- 
plied by 20, &c. as be- 
fore. 



EXAMPLES. * 

S. What is the interest of g469.28c!s. fbr-SJ yearfl^ at 4J perf^ 
cent per annum? Ans- 68B. ,63cts. 2m. -f 

For the ^ in the per cent, say, ^ is the J, sind for the quarter in the 
year, say, ^ is the i. 

3. What is the interest of 1279 dollars for 4J years, at 5J 
per cent, per annum? Ans. 349D. 326ts. 6i|i.-)- 

Multiply by the per cent, then by the yiears; point off as before. 

4. What is the amount of a note given for 48L that has beeo 
standing 2-J years, at 6^ per cent, per annum? 

Ans. 55/. Os. 4d. 3qrs- + 
The amount is the principal and interest, added together. 
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CASE IV. 

When the interest is required for any number of months, or 
any number of years and months. 

RULE. 

Find the interest for the years as in the last cape, and then 
take parts from the interest of one year for the months. 

EXAMPLE FOR ILLUSTRATION. 

1. What is the interest of 158 dolls, for 2 years and 5 months, 
at 45 per cent, per annum. Ans. 17D. 18cts. 2m. + 

D. 



H 



4 



158 



44 



632 
79 



711 
2 



1442 
237 

592+. 



As before, I multiplied by the per cent, then 
by the years, and took parts for the 5 months; 
sayings, 4 months it the ^ of a year, and 1 month 
the J of 4 months; after dividini^, 1 added the 
whole together, as in the hist casn, and pointed 
o(T as before tau^fht. When dividinjj^ iiy 4, there 
was 1 remainder; this was 1 cent which I brought 
into mills, and divided by 4 again; this brought 
2 mills and 2 remainder. 



1718.2 



EXAMPLES. 

2. What is the amount of a note given for 2SL that has been 
standing 9 months, at 6 per cent, per annum.^ 

Ans. 29Z. 5s. 2d. Iqr. 
After you have multiplied by the'per cent, take parts for the 9 months 

■ayihg, 6 mo. is the — of a year, and 3 mo. is the of 64 after divi- 

dingf by both parts, adb£the quotients together, and point off as before. 
Tneamount is required 

3. What is the interest, on a note fiv^n for 450 dollars, that 
has been standing 2 years and 11 months, at 7 per cent, per an- 
nnm^ Ans. 91D. 87cts. 5m. 

The parts for 11 rtonlhs are taken the same as the parts for 11 pence. 

4. Find the interest of $295.80cts. for 5 years and 5 months, 
at 5J per cent, per annum. Ans. ^8812cts. 3m. 

For the 5 mo. say, 4 mo. is the of a year, and 1 mo. is the 

of 4. 

CASE V. 

When the interest required, is for a\iy tvwm^i^x ^"^ "* 
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RULE. 

Find the interest^of the given sum for a year as before, then 
say; as 52 weeks are to said interest; so are the weeks given, 
to the inlerest required. 

EXAMPLE FOR ILLUSTRATION. 

1. What is the interest of 289 dolls. 44 cts; for 21 weeks, at 
6 per cent, per annum? Ans. 7D- OOcts. 8m* 18 rem. 

D. C. 
289.24 
6 



1735 4,4 int. fori year. 



W. 
As 52 



stilted thus. 
D. cts. m. W. 
17 , 35 . 4 :: 21 

100 



1735 
10 

17354 
21 

17354 

84708 



I first found the interest 
of the givto sum for a year, 
which was 17D. 35cts. 4m. 
and a remainder; I then sta- 
ted it as directed, working it 
by the Rule of Three Di- 
rect, and got 7008 mills for 
answer; which being" pointed 
off, brought 7doIls. OOcts. Sm 
and 18 remainder. 



52)364434(7 . 00 , 8 
364 D. cts. m. 



434 

416 

18 



*> 



EXAMPLES. 

2. What is the interest of 13/. 163. 6d. for 19 weeks, at 7 per 
cent per annum? Ans. 7s, Od. 3qrs. ||. 

Find tlie interest of the given sum for a yesr; then say, as 5^ weekf 
are to said interest, so are the 19 weeks to 

What 4s Ihe amount of a note given for 500 dollars, that hM 
beer* "♦• nding 28 weeks, at 6 percent, per annum. 

i ^v\^. ^516. 15c ts. Sm. |j. 

ule again, proceed as betoT^, TVie vccMraixvV \% T^^^^f&c^^ 
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CASE VI. 

To find the interest of any sum, for any number of days. 

RULE. 

Find the interest of the given sam as before; then say, as 
865 -^ys is to said interest, so are the number of days given in 
the question, to the interest required. 

EXAMPLE FOR ILLUSTRATION. 

1. What is the interest of 65/. for 110 days, at 5 per cent. 
per annum^ Ans. 19s. 7d* 25 rem. 

/. D. /. 8. D. 
65 as B65 : 3 5 :: 110 
5 20 

As directed in the rule, 
I found the interest of 65/. 
the given sum for a year, 
which was 3/. 5s. 1 then 
stated the question, as in 
the margin; working ac- 
cording to the Rule of 
Three Direct; the result 
was 19s. 7d. and 25 rem« 
the interest required. 



/3,25 
20 


65 
110 


s 5.00 


365)7150(19s 
365 




3500 




3285 




215 




12 




365)2580(7d. 
2555 



25 



EXAMPLES. f . 

2. Suppose you hold a note against a man for j|328, what will 
it amount to, when it has stood 190 days, at 5 per cent, per 
annum? iAns. jS366.53cts. 6m. f|^. 

Find the interest of the 2328 for a year; then state it as di- 
rected. Remember to add the interest found, to the principal. 

3. What is the interest on a note, given for j^O, from Au- 
gust 2d. 1830, to Christmas day following, at 6 per cent, per 
annum? Ans. ^1.19cts. Im. |^|. 

Find the number of days as befi»re taught. The number is 145. 
Althouf^ I have given the number, find it^ and see if we agree in the 
CAlcolation; after finding the days proceed as before. 

4« BuppoBe that on new year's day^lSS&^^o^ j^^^^n 

14 i 
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for 140X. how mnch is dne od it, or what does it amount to, on 
the 24ili day of April following, (It being leap year,) at 5 per 
cent, per sinniim? Ans. 142£. 4s. Id. Iqr. ^. 
Find the number of days from J&nu&ry 1st. to April 24; write dovi 
fla\ 5 lor Ftbni&ry, it be 'mg* leap year. The amount is required. 

5. \(' » note for ^20.25ct<>. be g'lren on the ~19th. day of 
June 1820. how much is the amount of said note on the 231 
day of February following, 1831, at 6 per cent, per annum? 

Ans. S437.45cts. Im. ^. 
Find the interest of f 420.25cts. for a year. Find the days and pn* 
cced. 

6. What is the interest of 365 dollars from July 4th, 1828i 
to June 18th. 1831. at 5 per cent, per annum? 

Ans. $53.92cts. 9in. 

Find the time as in the 10th ex. page 101; that is, write downtbe 
years, months and days in the last mentioned, (reckoning from JanoarjrJ 
then pLce the }ears &c. first mentioned, under them, and proceed. Tou 
may hnd the interest for the years and months by case 4th. thai find 
the interest for the days, and add tlie result to the interest, for the yean 
and months. 

COMMISSION. 

Commission is an allowance of so much per cent. froD i 
merchant to his factor or correspondent abroad, for buying or 
selling goods, &c. 

Note. The method for working questions in Commission ii 
the same as case 1, and 2, Simple Interest. 

EXAMPLE FOR ILLUSTRATION. 

1.- What will the commission of 128j6. 10s. 6d- come to, at 
4^ per cent.^ Ans. 5£. 15s. W 

£ 8. d. 



i 



i 



128 10 6 
4J 



514 
64 


2 
5 



3 


£578 
20 


7 

■ 


3 



Performed the same as in case 2d. Anil 
as it is easy to be understood, I shall leai 
the learner to examine it for himself. 



s 15.67 
12 
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EXAMPLES. 

2. If I purchase goods to the amount of ^589.20cts. what 
does mj commission come to at 5 percent? Ans. ^29.46ct8. 

3- Suppose I allow a correspondent 3^ per cent, for his 
commission; what is his demand on the disbursement of ^749« 
64ct8? Ans. 26D, 23cts. 7m. + 

4. If you employ a man to buy goods for yon, to the amount 
of 250£. what does his commission come to at 2| per cent? 

Ans. 6£. 17s. 6d. 

5, What is the deduction from a 20000 dollar prize, at 15 
per cent? Ans. 3000 dolls. 

BROKERAGE. 

Brokerage is an allowance or fee paid to a Brokej?^ for assist- 
ing merchants or factors in buying, or selling goods, &c. 

To find the brokerage of any sum, at any rate under 1£. or 
^1. per cent. 

RULE. 

Find the interest of the given sum, at 1£ or ^1 per cent, 
then take parts from it for the rate per cent, given; the quo- 
tient or sum of the quotients will be the answer. 

EXAMPLES FOR ILLUSTRATION. 

1. What is the brokerage of 350£. 17s.6d. at 5s. 6d.per cent? 

Ans. 193. 3id. 
s. £. s. d. 



£• s* d. 

350 17 6 

1 

£3.50 17 6 
20 



8. 10.17 
12 

d.2.10 



i 


3 


10 


2 






17 
1 


6J 
9 





19 


3^ 



I first found the brokerage 
at 1£. per cent, and look 
parts for the 5s. 6d.; saying, 
5s. is the -J of a £. and 6d. is 
32 the J^ of 5s. After dividing,! 
added the quotients together, 
which brought the answer. 



EXAMPLES. 

2. Suppose a broker sells goods for you to the amount of 
295^. lOs. 6d. what is the brokerage at 123. 6d. per cent.^ 

Ans. l£. 169. lOJd. + 

¥ind the brokerage at 1/. per cent, as before*, tl\ew,iot \\\^ ^\n^\\t*n« 
may, 10b. is the — of a pound; 28. is the oi 1^^. wA ^^* Nsk 
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3. What 18 the brokerage of, 1500 dollars, at 57 cents per 
cent? Ans. 8D. 55ct8. 

To find the answer to the question, you may multiply the given nuoi* 
her by the 57 cents per cent, and point off as before taught. This me- 
thod brings the same answer, as taking parts of a dollar, for the STcts. 

4. What may a broker demand, if he has sold goods for yoa, 
to the valae of 248^ 12s. 8d. if yon allow him li per cent' 

Ans. 8/. 2s. Id. 3qrs. -f 
This being aboYe IL per cent, the operation is the same as Comms. 
sion. 

INSURANCE. 

Insurance is a contract or agreement, whereby one or more 
persons, caUgd insurers, &c. oblige themselves to pay for the 
loss, or danlJJIle of ships, houses, merchandize^ &c. which may 
happen from storms,' fire, &c. in consideration of a premium at 
so much per cent paid by the proprietors of the thing in- 
sured. 

If the premium or rate per cent, be less than IL proceed as 
in the last case, but if above 1/. as in Commission. 

EXAMPLE FOR ILLUSTRATIOIT. 

1, Suppose you have a house, valued at 2650 dollars, and 
you get it insured against fire, at 1§ percent, what does the in- 
surance come to? Ans. 39dolls. 75cts. 
D. 

I '2650 

i li 



2 



255Q I multiplied by the H per cent and pointed off as 
1325 before, 



39.75 

$. cts. 

2, If a ship valued at 4960L be insured at 7i per cent, what 
does it come to.^ Ans, 359/, 12s, 

3. Suppose you have goods in store to the amount of 3648 
dollars, and you get them insured at If per cent, what does it 
come to? Ans, 63D. 84cts, 

3, What is the insurance of an East India ship and cargo, 
valued at S7564 dollars, at 14i per cent, 

Ans. 12477dolls. 87cts, 
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PURCHASING OF STOCKS. 

Stack is a name given to the funds, or capitals, of trading 
companies, banks, &c, and the buying and selling of certain 
sums of money, in those funds are not unusoaL 

RULE. 

Multiply the sum to be purchased by the excess of the rate 
per cent, above 100; then, divide the- product by 100, as Be- 
fore; and the quotient, added to the given sum, will give the re- 
quired purchase. 

Note. If under par, that is, if under 100 per cent, proceed 
as in Commission or Insurance, 

EXAMPLE FOR ILLUSTRATION. 

1, What is the purchase of 750/. bank stock, at 108| per 

Ans, 813/, 15s, 

According to rule, I multiplied by the 
excess of the rate per cent, above 100, 
(or pointed off as before taught,) I multi- 
plied by 20, to bring the shillings; and 
lastly, added the result, viz. 63/, 15s. to 
the given sum, which brought the answer 
required. 

Note, The parts of 100 might have 
been taken for the 8J, which would have 
brought the same answer, 

EXAMPLES. 

2, What does 5550 dollars, capital stock in the United States 
Bank, come to, at 112 J per cent? Ans, 6257 D, 62ct8, 5m 

Proceed as in the last example; that is, multiply by the excess, above 
100, which is, 12|, then add the result to the given sum. 

3, What is the purchase of ^1680 bank stock, at 95 J per cent? 

Ans, gl604.40cts. 
This being below par, proceed as in Commbsion, &c. that is, multiply 
, by the 95^ per cent, &c. 

More cases of Simple Interest, 

CASE VII. 

When the amount, time, and rate per cent are given to find 
the principal, 

RULE. 

Find the ^^tint of 100/. or 100 dollars, at the rate and time 
given; then JNary, as the amount so found is to 100/, or 100 dol- 
lars 80 is the amount given^ to the priiic\pa\ xec^vt^^^ 

14 * 



cen 


[F 






/. 


/. 


s. 


h 


i 


750 


750 









6000 


63 


15 


813 


15 


375 


I. 


s. 


/ 63,75 






20 








8 


15,00 
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EXAMPLE FOR ILLUmUTIOir. 

1, What principal, being pat out to Interest for 7 years, at 5 
peir cent will amount to 270/? 



h k I. 
100 as 135 : 100 
5 






500 
7 

35.00 
100 

135/, 



Aqs, 200/, 

I found the amount of 
100/, at the rate and time 

135)2700(20D&'^«°'7,^^f^^,^*» 1351, and 
"^ — ^ then stated it according to 

rule; saying, if 135/,ainoaDt 
QQ give 100/. principal, what 
_ will 270/, amount give for 

principal. 



/, 
270 
100 



270 



2, What principal, being put out to interest for 5 years at 6 
per cent, will amount to 1040 dollars? Ans. 800 dollars, 

Find the amount of 100 dollars, and proceed according to rule. 

CASE VIII. 

When the principal, amount and time are given, to find the 
rate per cent, 

RULE. 

Find tl^ interest for the whole time; this is done by subtract- 
ing the principal from the amount; the remainder is the inter- 
est for the whole time, Then say, as the principal is to the in- 
terest thus found, so is 100/, or 100 dollars, to the interest for 
the same time. 

Lastly, divide the interest found by the given time, and the 
quotient will be the rate per cent, required. 

EXAMPLE FOR ILLUSTRATION. 

1. At what rate per cent per annum, will 800 dollars amount 
to 1040 dollars in 5 years? 

%^» ^« ^. vPm 

1040as800 : 240 :: 100 
800 100 



240 



8|00)240|00 
time 5) 30 

6 per cent. 



Ans* 6 dolls, per cent 

After finding the interest for 
the whole time, t stated the 
question as in the margin. The 
result was $30 interest; which 
I divided by (5 years,) the time; 
this brought $6, per cent, the 
answer. 
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2. At what rate per cent, per aDDom, will 2002. amount to 
270U in 7 years? Ans, 5 per cent, 

CASB IX. 

When the principal, rate per cent, and amount are given, to 
find the time, 

RULE. jj^ 

Find the interest of the principal for 1 year; also, finu the 
whole interest as in the last case. Then say, as the interest of 
the principal for 1 year is to 1 year, so is the whole interest to 
the time required, 

EXAMPLE FOR ILLUSTRATION. 

1, In what time will 200/. amount to 270^ a,t 5 per cent, per 
annum? Ans, 7 years, 

/. /. y. /, 

200 as 10 : 1 :: 70 



5 



/10,00int,oftheprin, 



1 l^^7l^ -^^ directed in the rule, 

i|u;^u J ^^^^j ^^^ interest of the 

7 vrs P^'^^'p^^ ^^^ 1 year; then 

^ * I found the whole interest 



Qf^Q as in the last case; after 

2Qr^ this was done, I stated it 

• according to rule, &c, 

70 int. for the whole time. 



2. In what time will $800 amount to $1040 at 6 per cent, 
per annum? ♦ Ans, 5 years. 

For several methods of computing interest on notes, having 
endorsements. See Simple Interest, by Decimals, 

COMPOUND INTEREST. 

Compound Interest is interest upon interest, or it is that which 
arises from the interest being added to the principal, arid, con- 
tinuing in the hands of the borrower, becomes a part of the prin- 
cipal at the end of the stated time of payment. Thus, if 100 
dollars be put out on interest, at 6 per cent, per annum, at the 
end of a year, there is 106 dollars, due the lender; this 106 dol- 
lars is the principal for the second year to draw interest,ancl so on, 

RULE. 

Find the amount of the principal for the first year by Simple 
Interest, and this amount will be a new pnnc\^^\ ^ot >^e ^^c^\2k.^ 
year. Fiod the amount of this new pxiucvijjiV «& Vi^^ox^-^ «a' 
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this amount will be the principal for the third year, &c. which 
will appear plain, from what follows,* Suppose 100 dollarebe 
reckoned at Compound Interest, at 6 per cent, per annum* 
The amount of this, for 1 year, is 106 dollars, which is the-prio- ! 
cipal for the second year. The amount of 106 dollars is 112 J 
doliai|, 36 cents; this is the principal for the third year, &c. I 

Nfll< Subtract the given principal from the last amount; the 
remainder will be the Compound Interest, 

EXAMPLE FOR ILLUSTRATION. 

1. What is the amount of 220/. for 3 years, at 6 per cent, 

per annum. Compound Interest? Ans. 262/. Os. 5d. 2qr8« 

/. /. 8. d. L 

220 233 4 new prin. or thus, 220 

6 13 19 10 interest, 6 

/. 13.20 247 3 10 2d year. 13.20 

20 6 220. 



8.4.00 214.83 3 233.20 

20 6 



/. 8. ■ 

220 prin. s 16.63 13.99.20 

13 4 int. 1st yr. 12 233.20. 

233 4amt.lstyr. 7.56 ^ 247.19.20 

6.4^ 6 



/. 13.99 4 2.24 14.83.15.20 

20 . 247.19.20. 



£ 8. d. qr. 



8 19.84 247 3 10 new prin. /. 262.0235.20 

12 14 16 7 2 interest. 20 



d 10.08 262 5 2 amt. 3d year. s. O.47O4.O0 

/. 8. d. qr. 12 



d. 5.6448.00 

4 
qr. 2.5792.00 

Work out this question and examine it, before you proceed to the 
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EXAMPLES. 

' 2. What is the amount of $350 for 4 years, at 4 per cent, 
per annum, at Compound Interest? Ans. $409. 45cts.-f- 

By a careful attention to the rule, and the first ezamplcJ^ou may get 
^ along with these questions. a '" 

3, What is the amount of ^8300 for 3 years, at 5 per cent, 
per annum, at Compound Interest/* Ans, J6347* 5s. 9d, 

4, What is the compound interest of ^400 for 5 years, at 6 
per cent, per annum.^ Ans. 1351). 29cts.+ 

Proceed to find the amount as before; then, to find the compound 
interest, go according to the note given under the rule. 

Observe — When the interest is required for months, or for 
months and days, besides years — find the interest for one year 
more than the given number of years; and from (hat year's in- 
terest find the interest for.tRe odd time more than the years 
given in the question; add the interest thus found to the last 
aaiount; the sum will be the amount required. 

Promiscuous Examples for Exerciss in Interes^jfj^ 

\^ What is the amount of 445D, for 5 months and 11 days, 
at 6 per cent, per annum.? Ans, 456D. 94cts, 

Find the interest for one year; then say, 4 months is the — of a year; 
1 month is the — of 4 months; then, 10 days is the J of 1 month, and 1 
day is the — of 10 days. 

2. What is the interest of 333 D. 42cts. for If years, at 6J 
per cent, ner migum.? Ans. 37D, 92cts, 6m,+ 

Case 3, Simple mterest. 

3. What is the amount of 269D. 94cts. for 3 years, and 10 
months, at 5 per cent per annum? Ans- 321D. 67cts. 8m.+ 

When you take parts for the 10 mo. say 6 mo. is the — of a year, &c 

4* What is the interest of948D. for 232 days, at 6 per cent. 

per annum.^ Ans. 36D. 15cls. 3m. -f- 

5. What is the insurance on a store of goods, l^alued at 3260D. 
at f , or 75 per cent. Ans. 24D, 45cts. 

6. What will the commission on 1268D. 60cts. come to, at 
1} per cent.^ Ans. 15D. 85cts. 7m. -f- 

7' What is the amount of a note, given for 239D. 42ct8. that 
has been standing 4 years, at 6 per cent, per annum/' 

Ans, 29GD. 88cts.+ 

8. What is the interest of 948D. 94,cts for 28 weeks, at 5 per 
cent, per annum.^ Ans. 25D. 54,cts. 8m.+ 

9. What may a broker demand for the «ale of goods to the 
amount of 2246D. at 1| per cent? Ans- 39D.30.cts.5m, 

10. What is the amount of 225D.50cta.Cor 4: ^t^x^^^^^^^^ 
cent, compound iDterestJ " Awa. 2^'!D*^'^^V^*^'^' 
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.REBATE OR DIBCOUNT. 

Rebats^.qe Discount, is a dedtiction or an allowance, made 
for the payment of any sum of money before it is due; or, itiij 
a dedaction made upon advancing the ready money for noteSj' 
bills, &c. which are due, or to be paid at some future day, ThuSf 
suppose you purchase a quantity of goods and give your note 
for the same, to he paid 6 months from the date. If you pay 
the money before the time expires, the person holding the 
note makes a deduction for present payment, at some rate per 
cent, agreed upon for the time yet to come ; and it is evidently 
right he should, as he would have the use of the money before 
it was due; this deduction is called the Rebate, or Discoant; 
and what remains after the disco«nt is deducted, is the preseot 
worth; and is such a sum, that, being put to interest, ivoaU 
amount to the given sum or debt, at the rate and time given. 

^^ RULE. 

FinfflBwmountof £100 or $100, at the given rate and time; 
that is, dnd the interest, and add it to the 100/. or 100 doUaiSf 
then stale it as follows : 

As the amount found, ns above, is to the interest of £100 or 
100 dollars lirst found, so is the given sum to the discount. Sub- 
tract the discount thus found I'rom the given sum; the remain- 
der will be the present worth. — Or, 

As the amount of £100 or lOOD. is to the IQgpaais the gi^a 
6um to the present worth. 

PROOF. 

Find the amount of the present worth at the given rate and 
time, and, if the woik is right, it will be equal to the given sum, 

EXAMPLES FOR ILLUSTRATION. 

1. What is the discount on a note, given for 106D. due 1 year 

hence, at 6 per cent? Ans. 6 dollars, 

% 8 8 $ 

100 as 106 : 6 :: 106 Here you will see, 

6 6 that, on a note duel 



year hence, thereis 

6.00 106)636(6^ 6 dollars for present 

100 636 disc't. payment; so by pay- 

• ing 100 dolls, down, 

106 amount of lOOD. the debt of 106 del- 

^ lars, due one year 

To find the present worthy from 106 hence, is discharg- 

Ti ' nt, ^ ^^. \\.\v^^^"&\^QV\\vtt^ 

Present v?oiV\i ^^^ 
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this rule correct, than to examine this question; for the person, 
who receives the money, will, at the end oftheyvmr, still have 
106 dollars; as the use of 100 dollars for 1 year is 6 dollars, 
which shows the rule to be upon equal termilMNween the 
debtor and creditor. 

2. What is the present worth of a note given for £200, due 1 
jear and 6 months hence, at 6 per cent? 

Ans. £183. 9s. 8d. 2qrs. 86 rem. 
£ £ £ £ 

100 as 109 : 100 :: 200 I found the amount of 
6 200 deiOO for 1 year and 6 

months; this amount was 

600 109)20000 ;^83£ £109; then I stated the 

1 109^ question, sayinof, .as the 

amount thus found is to 

600 910 £100, so is the given 

300 872 siim,&c. The reason why 



1 placed £100 for the 
900 - 380 second term was, that 

100 327 the answer required the 



present worth. Had the 
109£ 53 &c. question required the dis- 

count, then the interest of lOQ/. would have been the second 
term. I have left the question unfinished; the learner mast 
find the shillings, pence, and farthings. To find the shillings, 
multiply the reaainder 53, by 20, the shillings in a pound, and 
divide again by 109, and so on. 

EXAMPLES. 

3. What is thediscountof 500 dollars, due 2J- years hence, at 
6 per cent, per annum? Ans 65D. 21cts. 7m. 45 rem. 

If you have paid attention to the rules and examples for illustration; 
I think you can find the answer of this question. 

4. Suppose you purchase a farm for 2000 dollars, for which 
you give your note, to come due 1 yr- and 3 mo. from the time 
of purchase; but money coming to hand, you are willing to pay 
o£f the note immediately; and the holder of it is willing to al- 
low you 5 per cent, discount for present payment; what will 
jou have to pay down? Ans. 1882D. 35cts. 2m. 10000 rem. 

Find the amount of 100 dollars as before; then state it as follows: At 
the amount thus found is to 100 dollars, so is the given sum 2000 dollars 
to the present worth. 

5. Suppose you buy a quantity of goods on credit, to the 
^ ValaeL of 350 dolls, for which you give your uole^d^V^^^ 

timber 5tb. 1820, to come due Maj J|^l\i. 1^*2\\ yiVv^V^n^ 
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have to pay down, if the seller allows 5 per cent, discount, for 
prompt payment? Ans. 338D. 32cts. Im. 15908 rem. 

First, find the time from Sept. 5th. 1820, to May 15th. 1821; then find 
the amount' tf 100 dollars for that time, and state it as before. 

Observe, Sometimes when a purchase is miide on credit, 
there is an agreement between the seller and buyer, that the 
payments shall be made, at two or more stated times; thiB, 
perhaps one payment is to be made 6 months from the date; 
and another 12 months; and to find the discount or present 
worth of such payments attend to the following: 

Note. Find the rebate, or present worth, of each particular 
payment scparately,as before; and when so found, add them into 
one sum. 

6. If a vessel be purchased for 3000 dollars, and the pay- 
ments to be made as follows: one half at the end of 9 moDtbfl, 
and the other half, at the end of 18 months; what is the pres- 
ent worth of said sum, if 6 per cent be allowed the purchaser 
for present payment.^ Ans. 2811 D. 55cts. 2ni. +. 

Find the amount of ^100 for 9 mo. and state it; placing- one half rf 
the $3000 for the 3d. term; and then find the amount of 100 doUs. for 
11 mo. and state it again, making the other half of the 3000 dollars tbe 
Sd. term; the sum of the present worth of each payment, will betiie 
answer. 

7. What difTcronce is there between the interest of 3002. at 
5 per cent, per annum, for IJ- years, and the discount of the 
8ame sum, at the same rate and time? 

Ans. li, lis. 4d. 3qn>. +. 

Find the interest as taught in Simple Interest; then find the rebate, « 
discount as before; their difference will be tlie answer. 

The above question shows the difference between the discount and 
the Simple Interest of any sum. 

EQUATION OF PAYMENTS. 

Equation of Payments, is when several debts are payable at 
different times; but the debtor and creditor, mutually agreeing 
that those sums should all be paid at once, and at such a time, 
as that neither of them may be wronged, or suffer loss thereby, 
this is called equating the time. The common method of find- 
ing such time is by the following: 

RULE. 

Multiply the sum of each particular payment by its time; 
add the prodocta together, and diyide the sum by the whole 
debt 

H^ - 
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EXAMPLE FOR ILLUSTRATION. 

1. Suppose William owed you 800/. whereof 200L was to be 
paid at 3 months, 3502. at 6 months, and the rest 250U at 12 
months; but you agree that the whole shall be paid at one 
time, what Is the time of payment.^ Ans, 8 months. 

2. m. product. For convenience, I have placed 

SOO X 3 at 600 the numbers as in the margin with 

350 X 6 = 2800 the sign of multiplication, &c. be- 

250 xl2 = 3000 tween them ; after multiplying 

them out, I added the products to- 

800 800)6400(8 mo. gether, and divided by the whole 
■ 6400 debt, which brought 8 months, the 
equated time. 

EXAMPLES. 

2. If A. should buy of B. a quantity of goods, worth lOOOD. 
to be paid in the following manner, viz. 500D. at 2 mo. 250D. 
at 6 mo. and the rest at the end of 10 mo. but they agree to 
make one payment of the whole sum; the time of payment is 
required? Ans. 5 months. 

Place this question like the last. Observe, the sum of the first two 
payments is, 750 D. the whole sum 1000, consequently the last must be 
doUacB. 

3. If a merchant owes you 600Z. to be paid as follows; 100/. 
at 4 mo. 200/. at 6 mo. 200/. at 10 mo. and the rest, (100,) at 
12 mo. but it is agreed between you, that there shall be but 
one payment of the whole sum; the equated time is required. 

Ans, 8 months. 

4. Suppose you purchase a house, worth 2000D. and you 
agree with the seller, that the time of payment should be as 
follows: 0500 down; $1000 at the end of 6 months, and the 
remainder, ^500 at 18 months; but you agree to make but one 
payment of the whole; what is the time of payment? 

Ans 7^ months. 
First write down the $500 present; then the other payment under it, 
as before; the 500 is to be added with the others for a divisor. 

5. If a debt is to be discharged in the following manner, viz. 
^ at 4 mo. ^ at 8 mo. and the other i at 12 mo. what is the 
equated time of the whole? Ans 7 moothg. 

Tou may take any sum that will divide by i, }, &c. without a renittii« 
der for this question; take, say 120, then it will be i of this, or 60 at 4 
mcmths-t^; or — — at 8 rocmthsi &c. proceeding as before. 
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BARTER. 

Barter is the exchanging of one commodity for another^ and 
informs us how to proportion the value of any goods, so that 
neither party may sustain loss. And if the goods or commodi- 
ty exchanged, are not equal in value, this rule likewise shows 
how much money will supply that defect. 

RULE. 

First find the value of that commodity, whose quantitj and 
price are given; then, find how much of the other commodity, 
at the given price, you can have for the whole of the first 
mentioned commodity; this quantity will be the answer. 

Note. When one has goods at a certain price ready money, 
but, in bartering, advances it to a higher price; say, as the rea- 
dy money price of the one, is to its bartering price; so is the 
ready money price of the other, to its bartering price. 

EXAMPLE FOR ILLUSTRATION. 

1. What quantity of rye, at 6s. 6d. per bushel, must begivea 
in barter, for 32 yards of broad cloth, at 32s. 6d. per yard.^ 

Ans. 160 bushels. 
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32 at 32 6 If 6 
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As the broad cloth was the commodity whose quantity and 
price were given, I found the value of it by Practice; this 
come to 1040s; then I stated and worked it by the Rule of Three 
saying; If 6s. 6d. be 1 bushel, what will X040s^ produce; this 
brought 160 bushels, the quantity of rye that must be gi^ en for 
the cloth. 

EXAMPLES. 
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per bushel, which he would exchange for corn, at 80 cents per 
bushel, how much must be given in exchange for the wheats 

Ans. 295B. Ipk. 2qt. 
Find what tha wheat comes to, then say if 80cts. be 1 bushel, what 
will the amount of the wheat be, &c. 

3. If you have a quantity of rice, worth 5d. per lb. that 
you would barter for 8C. 2qrs. 171bs. of sugar, worth lOd. per 
lb. how much rice must be given for the quantity of sugar men- 
tioned? Ans. 17C. Iqr. 61b. 

Find what the sugar comes to at lOd. per lb. then, make the value of 
the sugtir the third term of the second statement, &c. 

4. [fi, in market, you should come across a quantity of flax, 
which you wished to purchase, but not having the cash, would 
barter some wool for the flax; now how much wool at 58cts. 
per lb. must you give for 5 cwt. of the flax, at QJcts. per Ib^ 

Ans. 911b. lloz. 34 rem. 
Find what the flax comes to, and proceed as before. 

5. If you had 250 bushel of oats, worth 53cts. per bushel, 
that you would barter with a lumber merchant for boards, pro- 
vided he would pay you 45 dollars in money, which he agrees 
to; how many boards, at 15 cents a piece, must you receive be- 
side the 45 dolls? Ans. 583 boards, 5 rem. 

Find wiuit the oats come to, and deduct the cash paid from that sum; 
then state it, making the remainder the third term. 

6. Suppose you have a quantity of shoe thread, worth 4s. 
per lb. cash; but, being about to barter it away, you valuo it at 
4s, 5d. per lb. the person that you intend" dealing with, would 
give you shoes in exchange for the thread, worth lis. 6J. per 
pair, cash; but, in barter, wishes to be upon equal terms with 
you; be so good as to inform the man the worth of his shoes 
in barter, in proportion to the bartering price of the thread? 

Ans. 123. 8d. Iqr. 24 rem. 
Slate the question according to the observation given in the rule as 
follows: as the cash price of the thread is to its bartering price, so is the 
cash price of the shoes to the bartering price. 

7. Suppose you have 70 bushels of salt, worth 5s. 8d. per 
bushel, which you would give for 28 yds, of cloth; what would 
the cloth cost you per yard.^ Ans. 14s. 2d, 

Find what the salt comes to, and then say; if 28 yards be that amount 
what will 1 yard be, &c. 

8. If P. sells Q. 720lbs of pork, worth 6^cts. per lb. for which 
he receives 2951b. of iron worth 5^cts. per lb. and the rest in 
cash; how much money must he receive? 

Ans. he must receive $^Q5il^V^ "^^ 
Find wbut the pork comes to; then find ^\v«X ^3ckft\iwv ^^ia 
dhBTeTenee mil be the answer. 
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9« Suppose S. has on band a quantity of indigo, that he sells 
for 13s. per lb, cash; G. comes in, and asks the price of it, which 
is told him; he says he will take 451bs. provided S. will 
take his pay ip brandy, which he is willing to barter away at 
10s. 6d. per gallon, although he would sell it at 9s. cash; they 
bargain; now the question is, how much must the indigo be per 
lb. in barter, to be upon equal terms; and how much brandy 
must be given for the indigo? * 

Ans. The bartering price must be 15s. 2d. and 65 gallons 
of brandy must be given for the indigo. 

Find the bartering' price of the indigo; find what the indigo comes to» 
at the baitering price. To find the quantity of brandy, make the bar- 
tering price of the brandy, the Istl term; the value of the indigo, tiic 
3d. and — ^— the 2d. 

10. Suppose two men, T. and W. have a mind to barter; .T. 
has 200 bushels of corn, which he would barter away at 5s. 
3d. per bushel. W. has 80 bushels of rye, worth 5s. 9d. per 
bushel, which he would give him in return for the corn; bat 
this being insufficient to balance the, corn, W. would give him 
oats at lii. 4d. per bushel to make up the deficiency; be sO good 
as to find how many bushels of oats it will take? 

Ans 177 busliels. 

rind what tlie corn comes to, (by Practice if you please,) thetl find 
what the rye comes to; the difference will be the amount to be g-irenin 
oats; to find the quantity say, if 3s. 4d. be 1 bushel, what wiUthe 
amount mentioned, &c. be, 

11, Suppose a vessel comes into port with a cargo of wheat, 
consisting of 1500 bushels; which, in the course of trade, is bar- 
tered away, at ID. 52cts. per bushel, for another cargo, con- 
si.sting of the following articles; viz. 1200 bushels of salt, at 72 
cents per bushel; 12 barrels of sugar, weighing together, 25C. 
2qrs. neat, at IID. 40cts. per C. 12 bales of muslin, each con- 
taining 20 pieces, at 2D. 50cts. per piece; and the remainder in 
coffee, at 21^cts. per lb. the quantity of coffee is required.^ 

Ans 21C. 3qrs. 7lbs, -f 
Find what the wheat comes to. Find what the salt comes to. Find 
what the sugar comes to. Find wh^it the muslin comes to;and add what the 
salt, sugar, and muslin come to into one sum, and deduct that sum from 
the amount of the wheat; then, to find the quantity of coffee, say, as 
21 jets, is to lib. sols the remainder found, to the quantity reqiured* 
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Loss and Gain is an excellent rule; for, by it, the merchant 
and tradesman discover the gain or loss upon any parcel of 
goods. It also instructs how to raise, or fall, upon the price of 
any goods, in such proportion, that the gain may not be more 
than it ought, nor the loss so as to injure those concerned. By 
this rule, the merchant discovers his loss or gain per cent., and 
it likewise instructs how to raise or fall, so as to lose or gain so 
much per cent case i. 

To find what is gained, or lost, on any quantity of goods. 

RULE. 

Find by the most expeditious method, ][as the Rule of Three, 
Practice, ,&c.) the value of the commodity, both for the pur- 
chasing and selling price, their difference will be the answer. 

EXAMPLE FOR ILLUSTRATION. 

1. If I buy 3C. 2qrs. 7lbs. of sugar, at i£» 8s. 6d. per C. what 
is the gain upon the whole; if I sold out at lid. per Ib.^ 

Ans* Gained 2/. 10s. 5|d. 
To find the cost of the sugar. 
C. qrs. lbs. /. s. d. 
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Sold for, 18 5 9 

Cost, 15 15 3} 

Gain, 



To find what it sold for. 

lb. d. C. qrs. lbs. 

1 : 11 :: 3 2 7 

^ found the cost of the sugar by case 10th. Practice, and to 
f^.nd what it sold for, I made a statement by the Rule of Three, 
and havt left it for the learner to work out the process; this 
wiil ir'iar^ what the sugar sold for, viz. 15i. 15s. 3Jd. which 
must be subtracted from the cost of the sugar; the remainder 
will be t})e s^ain. 

EXAMPLES. 

' If • '"ir.y a puncheon of rum, contauiing 104 gallons, for 
and C"-\[ the same for 12^ cts. per pint; what do I gair 
»^holer ktL^St!^^<(j 

ri'id what tbe rum comes to^ at the mYIaxis iprvc^. T\a^^ 
t, .¥reea thig Mmount und 84J>. the coiU iitkieiaift^et^ 
16 * 
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« 

3. Suppose I buy boards for 12^ cts- and sell them for 15 cts. 
what do 1 gain on 1500/* Ana. ^7 50cts. 

Deduct the 12^ cts. from the 15 cts. then say, if 1 board be that re- 
mainder, what will be? 

4. Suppose I purchase 5 hhds. of molasses, the whole con- 
taining 532 gallons, at 31cts. per gallon; cartage 2 dolls* 50ct8. 
freight 5 dolls, by getting it in store, a head burst,' by which 
accident 17 gallons leaked out ; what roust I sell the remainder 
per gal. to gain ^45 on the whole.^ Ans,42cts. 2m. 90 rem. 

Find what the molasses comes to at cost, then add the cartage, freight 
and what I would gain to that sum, and state it, making the number of 
gallons that remain, after deducting wliat leaked out, the first term, the 
whole cost the 2nd, and 1 gal. the 3d. 

5. If I buy 12C. of sugar, for 4^. 16*. per C. and sell the 
same for 13d» per lb. do 1 gain or lose^ and how much? 

Ans. I gained 15/. 4i. 
Find what the sugar comes to at 4/. 165. (Compound Multiplication, 
if you please,) then, to find what it sold for, say if 1 lb. be 13d. &c. 

6. If you buy a box of tea containing 82 lbs. for ^48.50 cis. 
and sell the same for $62 25 cts. what do you gain per Ib..^ 

Ans, 16cts. 7m. 56 rem. 
The quantity of tea the 1st term, the difference between the buying 
and selling price the 2nd, &c. 

CASE II. 

To know how much is gained or lost per cent. 

RULE. 

First find what the gain or loss is; then say, as the price the 
yiommodity coat, is to the gain or loss, so is 100/. or 100 dolls, 
to the gain or loss per cent. 

EXAMPLE FOR ILLUSTRATIOy. 

1. Suppose I buy hats for 11. 45* 6d, a piece, and sell them for 
IZ. 9*. what do I gain per cent or, in other words, what do I 
gain by laying out 100/-.^ Ans. 18/. 7s» 4d, 48 rem. por c^n 

/. «. d. 

As directed in the rulo. 
the gain, which was 4i. i. . .:« 
then stated it, saying, if j .'. ^< 
6d. cost give4«' 6d, ga'*, /ht»'. 
will 400/. cost, give foi i: 'i.i *. 
have reduced the term \ :■ • 
denominations required. , •: 
Role of Three,) and thi. . .: 
er may find the result. >• 
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EXAMPLES. 

2. What is the loss per cent, on sugar that is bought at $13 
SOcts. per C and sold for gll OOcts. per C? 

Ans. ^11. 85cts. Im. 1150 rem. 
Make what the sugar cost the 1st. term, and the loss the 2d. &c. (To 
find the loss, deduct the $11 90cts. from the $13 50cts.) 

3. If I buy a hogshead of molasses, containing 102 gallons, 
for g35. 70cts. and sell it out at 41cts. per gallon, what do I 
gain per cent.^ Ans. 17D. 14cts. 2m. 3060 rem. 

Find what the molasses sold for; tlien find the difference between the 
cost and that; when you stite it make the cost the 1st. term, &c. 

4. Suppose that, by selling goods, you gain 25cts« on a dollar, 
what per cent is it? Ans. 25 per cent. 

Place $1 the 1st. term; the gain the 2d. term, &c« 

CASE III. 

To know how any commodity must be sold, to gain or lose a 
certain rate per cent. 

RULE. 

Say, as lOOZ. or lOOD. is to the purchase price, so is lOOiL 
or lOOD. with the pro£t added, or loss subtracted, to the sell- 
ing price* 

EXAMPLE FOR ILLUSTRATION. 

1. Suppose I buy brandy at Ss. 6d. per gallon, how must I 
sell it to gain 15 per cent.^ Ans. 9^. 9d* Iqr. 20 rem. per gal. 

£ According to rule, I added the 

100 proposed gain to 100/, then stated 

15 the gain per cent, it, making the purchase price the 

second term. The learner may 

115 take the statement where I have 

/. s. d, I. left it, and find the answer, paying 

As 100 : 8 6 : 115 strict attention to the rule and 

12 manner of working the question^ 

The answer will come in pence, 

102 which bring into shillings. From 

the remainder find the Iqr. &c. 

EXAMPLES. 

2. If you buy tea for 5^. 4c?. per pound, how must you sell it 
per lb. to gain 30 per cent.? Ans. 68. llrf. 20 rem. 

FiXr.mine the example for illustration. 

3. If you buy wine for$1.25cts. per gallon, and, it proving not 
*:>.>d 'as. expected, you are under the necessity of losing 20 

cer.t. by it; what must you sell it per gallon, to lose after 
t rate? Ana, 1 dolUt. 

■ I . e loss mutt be sabtncted from 100, dedacX it «xA ii»!iL<& ^' 

le third tenoi the other termi ts before. 



L e, s. d. /. 
112 10 : 2 3 :: 100 ^ 

20 12 20 left undone; the result will be 24 



2250 - 2000 fhe^'coffee"''''""^' '^^ '"" °'" 

I 

EXAMPLES. 

2. Suppose that by selling salt at SO cents per bushel, I gain 
15 per cent what did it cost me? Ans. 69ct3. 5m. 75 rem. 

Examine the rule and example for illustration. 

3. ^^ I sell broad cloth at $4.50cts. per yard, and th^ , • 
y^ sr cent, what did the cloth cost me? 

r Ans. 5D. 62ct - 

the loss per cent from 100, and make the remainder il? 
tfaer terms m before. 
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4. Ifroa buy £our for ^d^y'KV^ per barrel, and keep Hon 
hand tilf^cu are oblig'ed :o sell ii at 15 per cent, loss; what is 
the selling price per barrel.' Ans- ^52cts. 5nu 

5. Suppose 1 hare 2 d:ze:i cf superior scythes* that cost Ss. 
0<J. a piece, which I wUh :d sell at 15 per cent advance, bat 
on opening the pack nrid :ha: 3 cf ihe scythes are eojii^im- 
fiaieable, what must I seli the remainder fcr a piecefelogshi 
the 15 per c^n;? AnsTflfti 6i^; 

Find wh:it :he 2 doz. ccmes t3 &t Ss. 9i.; then deduct the three? tUT, i 
saleable sc\tlies from the 2 d:z. and sikte ;:, making the remunderibfr -^ 
Itt term; vtiat t!ie whole comes lo, the Ci. and 1 scythe the Sd. To ) 
find the selling; price, state It by the mle, making the IISL the 3d. 

CASE IV. 

When the gain or loss per cent, is giren. to find what the coni- 
moditjr cost 

RULE. 

Say as 100/. or 100 dolls, with the gain per cent, added, or 
less per cent, subtracted, is to the giren price, so is 100/. or 
100 dolls* to the first or prime cost 

EXAMPLE FOR UXUSTRATIOI^. 

1- If I sell coffee at 2s. 3d. per lb. and thereby gain 12J per 
cent what was the first cost? An§. 2 shillings. 

/• s. 

^?2 w. , ^1 , ^" ^^e first place, I added 12/. 

1210 = 12J/. per cent lOs. (which is the 12^ per cent) 

to 100, and then stated it, accord- 
^^^ ^^ ing to rule, making the selling 

price the second term, &c. The 
learner, when working oat the 
process, will finish what I have 
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4. If you sell 15C. Iqr. 19lb. of sugar, at llsd. per lb. aud 
thereby gain 15^ per cent, what was the prime cost of the 
whole? Ads. 71/. 12s. lid. 

First, find what the whole comes to by the Rule of Three; then state 
ity making the whole cost the second term. For 15 J, you may say 15L 
lOs. 

CASE V. 

If, when goods arc sold at a certain rate, there be so much 
gained or lost per cent to know how much would be gained or 
lost per cent, if they were sold at another rate. 

RULE. 

i:^s the first price is to 100/. or 100 dolls, with the profit per 
cj&nt. added, or the loss per cent subtracted; so is the other 
price, to the gain or loss per cent at the other rate. 

Observe. If the answer is more than 100/. or -100 dollars, the 
excess, (or what it is more,) is the gain per cent. But if it be 
less than 100/. or 100 dollars, that deficiency is the loss per 
cent 

EXAMPLE FOR ILLUSTRATION. 

1. If you sell wool at 4s. per lb. and thereby gain 12 per 
cent, what will you gain per cent if you sell it at 4s. 6d. per 

Ans. 26 per cent 



You will see that I have proceeded 
according to xule. The per cent, was 
gain, I added it to 100, then stated it-v 
as in the margin. The learner will find, ^^ 
by working the question, the result to 
be 126/. for quotient; as this is more 

than 100, subtract 100 from it, th^ 'e- 

Ag CA mainder will be 26L the gain per /»t 

EXAMPLES. 

2. Suppose A. sells rum forgl.25cts. per gallon, and thereby 

gains 20 per cent, what will he gain or lose per cent if he 

sells it at $1. per gallon? Ans. He will lose 4 per cent 

Work as in the last example; the quotient will be less than lOO^ which 

subtract from 100, the remainder will be the loss per cent. 

3* Suppose you sell powder for j^l2 per cask, and thereby 
lose 10 pe . cent, what will you lose or gain per cent if you 
sell the sr me powder at 813 per cask? 

Ana* Yoxim\\\«»5\^«t c 
Bjr the <^enUon,y(m wiU get 9TD. 50cti. ^\ttfi^lii&^tafiX«^%eQ 
leaves SD. SOctg, or 2i per cent. 
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Queitionsfor Exercise in Barter^ and Loss and Gain. 

1. Suppose I purchase 500 bushels of corn, at 75 ceDts pi 
bushel, and then barter it away at SOcts. for wheat; Ihebarle 
ing price of which is $1.60cts. per bush, and afterwards seliti 
wheat at ^1.90cts. how many bushels of wheat did I get, a 
what is the gain? 

Ans. 250 bush, wheat, and the gain is 100 dolla 
Find what the com comes to at 75cts. likewise, at SOcts. thenfii 
how much wheat I can have for what the com comes to at the last pM 
after finding that^ find what the wheat comes to at the selling price, « 
the difference between this, and what the corn comes to at the first pii 
is the gain. 

2. Suppose I bought 200 yards of muslin, for 30/. with a desjl 
to trade a little; but finding money scarce, I had recourse toll 
ter, and coming across a chap who had hats, that he valoB 
in the way of trade, at 20s. which he offered to give fori 
muslin. I told him, that if he would give me 2 hats, oven 
above what the muslin would come to, I would let him have 
at 3s. 6d. per yard, and allow him his price for his hats, whii 
he agreed to; after the bargain, hats took a rise, and I thoQ] 
of selling off, but being offered only 24s. I waited in hopes 
getting more, but to my disappointment the price came do' 
and I was obliged to sell at last for 16s. 8d. and glad to 
that; now, be so good as to tell how matters stand with me; 
jne whether I have gained or lost, and how much — and I 
much would have been gained or lost by embracing the h 
est price? 

Ans. I gained 01. 16s. 8d. and had I embraced the 

price, I should have gained 14i. 
Find what the muslin comes to at 3s. 6d. then find how many 
could be had for that sum; remember to add the 2 hats given in, t( 
nijp T found; find what the hats come to at 16s. 8d. and the differ 
befWeen that, and the cost of the muslin will be the loss or gain- 
what the hats come to at 24s. and the difference between that anc 
30/. is what would have been the gain or loss. 

3. Suppose M. barters for currant wine at QOcts. per gaJ 
giving in return, 60 gallons of rum at 75cts. per gallon; 
then traded away the wine, at gl per gallon, for muslin, a 
cents per yard; which, by good luck, he sold for ^60, how n 
muslin did he get? what did he gain, supposing the first co 
the ruDA to have been 65cts. per gallon; likewise, what was 

he gain ^et c«DX.%y«^^3SSi* ^ArNa- ^\sv*^ 
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Find whst the rum comes to at 75cts. End how muoh wine at 90cts. 
mnet be given tor that Biimt then lind what the wine comes to atl doll. 
I^en find liow much muslin must be given for that sum; after wliiob find 
hrliat the rum comes to at GScta. and subtract it from what the muiin 
hold for; this wWl be the gainj tben to find the gain per cent, state it ac- 
^itWding to rule, under case 2d. loss and gain; mnking wlmt the rum 

Eit, the lirst termt the gain the second, and 100 dolls, the third. 
4. Suppose T, buys 300 ases, at 79. 6d. iDleading, if he sold 
Bin, to make 221. 10s. on them; but not fiodiag ii ready sale 
rcash at his price, aod meeting with apersoti Ibat would take 
tbem in bnrler at that rale, giving in relum engor at 4/. lOs. 
p«r C, he concluded to take il; and, finding sale for one half of 
the sugar, sold it for 51. per C cash; then, bartered atray the 
' other half at 51. lOs. per C. for coffee, at 23. Gd. per lb. being 
ttken in witb the coCTee, he vias obliged to sell it tor 74/. 53,; 
ppw, how sinnda the account? How many C. of sugar did he 
Mt! How much coOee did beget? How much percent, did he 
nee upon ihe coffee; and, upon the whole, bow much has he 
gained or lost by trading.!' 

I Ans. He got 30C. of sugar; 660]bs. ol coffee; lost 10 

per cent, upon Ihe coffee; gained on the whole trade 

3Cf. i5s. 

Rnd whit the uses come lo at 7a. 6d, andadd the 32/. 10s. to It; then 

I find bow much sugar must be gisen for that ttmount; find what i of the 

I ngar comes to ut SL per C. 6nd what the olhei- half comes to at SI. lOg. 

bSiul how much colfecatSa, fid. per lb. must be giren for this last aroountt 

nftteti, to find tbe lou per cent, on the coHee, subtract the aclllng price, 

|74/. 5s.} from tbe cost, {H21. lOj.) and stale it according to rule, undei 

iue 3J. this will bring the rale per cent, then to find what was gained 

» lost on the whole; add what the ^ of the sugar come to that was 

joW for cash, and wlmt the colfee sold for together, and from that sum 

[Istibtnct wlmt tbe axes come to, at ts. 6d. the remainder 'a the gain. 



FELLOWSHIP. 

\u > rule of Fellowship, is that, by which (he accounts of 
Imnchanl?, sr other persons, tradingln partnership are so adjusf- 
Fed, that each person may have his share of Ihe gain, or sustain 
I his iharc of the loss, in proportion to hia principal, or the mo- 
( ney he put in stock. By this rule, a bankrupt's estate may be 
I divided amoogr bis creditors, when there is a ■S.t'awwi^'i'* 
ActBi alaoJegaciea adjusted, &iC. 

^ 
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SINGLE FELLOWSHIP- 

Is when the several shares of stock or principal are continiied 
In trade an equal term of time. 

RULE. 

As the sum of all the stocks put in, is to the whole g^in or 
loss; so is each person's particular share in stock, to his particu- 
lar share of the gain or loss. 

FROOF. 

Add all the shares of the gain or loss together, and that sum 
(if right,) will be equal to the whole gain or loss. 

EXAMPLES FOR ILLUSTRATIOIT. 

1. If three persons, T. W. and C. enter into partnership, and 
purchase goods to the amount of lOOOD- T. puts in 350D. W. 
450D. and C 200D. and by trading they gain 280D. what is 
each man^s share of the gain? 

Ans, T's. share is 98D. W's. 126D, and C'8.56D. 

D, D. stock. D. gain. D. stock. Proof. D. 

T's. slock, 350 as 1000 : 280 :: 350 T's. gain is 98 

W's. 450 350 W's, 126 

C's. 200 C's, 56 



1000 



•-^- .-* 



14000 
840 

1(000)98(000( 



280 



1000 



D. 

280 
450 

14000 
1120 






450 



$98 T's. gain. 
1000 : 



280 :: 200 
200 



1(000)126(000 

$ 126 W's. gain. 



1(000)56(000 

9 56 C's. gain. 



I added the several stocks together, then stated it, to find the 
ret man'g gain; saying, a& IQOQD. «^ocVl V&V^ 9^f^. ^ain^ so is 
BZ>. stock to the first matf s fAiax^ ^^ >^^^ V^i* \iwiAfeViiv 
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more statements, to find the gain of the others; for proof, I acTd- 
ed the gain of each into one sum, which amounted to 280 dolls. 
the whole gain. 

The justness of this rule is plain; for If one man puts in i of the stock 
he ought to have ^ of the gain, or to sustain ^ of the loss; or, if he puts 
in i of the stock, he is entitled to ^ of the gain, or to bear i of the loss, 
&c. 

EXAMPLES. 

2, Two men, M. and O, trade in company; M, puts in 40/. 
O, puts in 30/. and they gain 142. what is each man's share of 
the gain? Ans, M's. is 8/. O's, 61, 

Read the rule, and you will see that the sum of what M. and O. put in 
stock, must be the 1st. term of each statement, the gain the 2d. and what 
M. put in the 3d. of the first statement, and what O. put in the 3d of 
the second statement. 

If it had been so much loss, the statements would have been the 
same. 

3. Suppose three persons, R, S, and T. enter into partnership 
in trade; the amount each puts in stock as follows: R. puts in 
$750. S. ^580. and T. $370, but being unfortunate, they lose 
$450. what is each man's share of the loss.^^ 

D, cts. m, 
( R's, is 198 52 9 & 700 rem. 
Ans. I S's, 153 52 9 & 700 
I T's. 97 94 1 & 300 
The sum of the stocks, the 1st. term of each statement, and what — 
put in the 3d. of the 1st. statement what— put in the 3d. of the 2d. and 
what — put in the 3d. of the 3d. statement. 

4. Suppose that L. B. and A, freight a vessel from New 
York to London, with 1500 barrels of flour; of which L. puts 
on board 600 barrels; B. 543, and A. 357; and, on the passage, 
the vessel is overtaken by a storm, which occasions tKe captain 
to throw overboard 500 barrels; what is each man's part of the 
loss? Ans. L. lost 200, B. 181, A. 119 barrels. 

The whole number of barrels that L. B. and A. put on board, the 1st. 
term; what was lost, the 2d. what L. put on board, the 3d. of the lat. 
statement, &c. then pi*oceed. 

5, If 720 be given to be divided into three parts, which shall 
be to each other, as 4, 6, and 8, what is each part? 

Ans. 160, 240, and 320i 
The sum of 4. 6, and 8, for the Ist. term; the given sum the second, 
&c. 

6* If K« and D, trade together till they have gained 150/. 
what is the share of each, supposing K. to be entitled to three 
times as much as D? Ans. K. 112/. 10s« and D. 37/« 108« 

16 



» . ;: 



N. 139 


79 


9 & 37050 rem 


B. 91 


01 


8 83100 


H, 209 


05 


9 14050 


U. 55 


32 


2 39900 
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Suppose D. to have 1£. then K. must have 3£. as he had three timet 
as much the sum of these; the 1st. term the gain, the 2d. &c. 

7. Suppose a bankrupt is iDdebted to N. $245.75ct8. toB, 
§160, to H. g367.50cts. and to U. $97.25cts. and it is foaod 
that his whole estate is worth no more than lS495.20cts. which 
is to be divided between said creditors, how much mast each 
have in proportion to his debt? $. cts. m. 



Ans. 



Add the debts of N. II. B. and U. together, and proceed as befoR, 
making what the bankrupt was worth, the second term. 

8. II* II. R. and O. trade with a stock of 650 dollars, by 
which they gain g250, now A's. stock is $280, R's. 200, 
what is O's. stock, and what is each man's share of the gain? 

D. cts, m. Ans. O's. stock, was jS120. 

Il's. share' 107 69 2 & 200 rem. 
R's. 76 92 3 50 

O's. 65 38 4 400 

The sum of A's. and U's. stock, deducted from 650, will give O's. go 
on to state it as before. 

9. Suppose a man, by will, leaves to his* three childrea, 
the following sums of money; viz. to William, 800Z« to Henry, 
700/. and to his daughter Mary, 520/. but on exannining his es- 
tate, it was found to be worth no more than 1750Z. be so good 
as to shew what each must have of that sum, as it is not enough 
to pay the legacies? £. s. d. qr. 

i W. 693 1 4 2 & 1080 rem 
Ans. { H. 606 8 8 2 440 
(M. 450 9 10 3 500 
The sum of the legacies must be the first term, and the amount of the 
estate the second, &c. 



COMPOUND FELLOWSHIP. 

Or Felloveahip with Time. 

Compound Fellowship, is when each person's stock, (or whit 
he puts in,) continues an unequal term of time in compaaj; 80 
that a consideration must be made of the time, as well as tbi 
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RULE. 

Multiply each person^s stock, by the time it h^s continued in 
trade, then say, 

As the sum of the several products, 

Is to the gain or loss ; 
So is each man's particular product, 

To his particular share of the gain or loss. 

PROOF. 

The same as in Single Fellowship. 

EXAMPLE FOR ILLUSTRATION. 

1 If three merchants, C. B. and K. enter into partnership, 
and C, puts in ^1500 for 6 months, B. j(2500 for 8 months, and 
K. ^3100 for 10 months; with this stock they trade, and gain 
2400D. what is efth ^an's share of the gain, in proportion to 
his stock, and the time it was in trade? 



D. mo. 

C 1500 X 6 = 9000 

b 2500 X 8 = 20000 

K3100 xlO = 31000 



product. D. product, 
as 60000 : 2400 :: 9000 

9000 



60000 



6(0000(2160(0000 

360 C's. share. 



product. D. product. 
60000 : 2400 :: 20000 
20000 



product. D. product. 
60000 : 2400 :: 31000 
31000 



6(0000(4800(0000 



800 B's. share. 



2400000 
7200 



6(0000)7440(0000 

1240 K's. share. 



D. 
C's- share, 360 
B's. 800 

K'g. 1240 

Proof. 2400 



Ans. 



1&4 
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1 multiplied each man's stock and time together, faccoTdio; 
to the rule,) and added the prodocts into one sum. I ttien stated 
it, saying; as the sum of the products 60000, is to the 2400D. 
the gain so is the first, (C's.) product 9000, to his share of the 
gain; the other statements are the same, only the 3d. term is the 
product of each particular man. For proof, I added each nuD^ 
share of the gain together. 

EXAMPLES. 

2. Suppose two merchants, £. and G. trade in company; E. 
put in 230D. for 4 months, G. 450D. for 8 months, and they 
have the good luck to gain 220D. what is each maQ^s share of 
the gain? 

Ans. £^s. share is 44D. 77cts. 8m. 3440 rem. and G\ 

175D. 22sts. Im. 1080 rem. 
Multiply each man's stock and time together, and make the sum of 
these products the 1st. term in each statement; theg^in the 2d. and the 
particular product of each man, the Sd. term. 

3. If three persons, U. Y. and O. enter into partnership to 
trade, with a capital of 1000 dolls. U. put in 400D. for 4 months, 
V. 250D. for 7 months, and O. put in 140 yards of cloth, (as 
cash for the remaining part of the stock,) for 5 months; and 
after examining Ibeir accounts, find that they have gained 370 
dollars. What was O's. stock, and what was his cloth rated at 
per yard; and what is each man's part of the gain.^ 

Ans. O's. stock was 350 dolls, and his cloth was valued 
at 2D. oOcts. per vd- and of the gain, U. must have 
IIGD. 07cts. 8m. 2200 rem. Y. 126D. 96cts. Om. 
4000 rem. and O. 126D. 96cts. Om. 4000 rem. 
Deduct the sum of U's. and Y's. slock from the whole stock; the re- 
mainder will be O's. or the worth of his cloth, which to find the price 
of say, as the number of yds. is to O's. stock, so is 1 3-d. to the price of 
1 yd. then multiply each man's stock, and time together, and proceed as 
before. 

4. Suppose two men, R. and C have the misfortune, by 
trading, to lose 80£. their stocks were as follows: R. had 110£ 
ibr 9 months, and C, 240£. for 7 months, what is each man's 
part of the loss? 

Ans. R's. loss must be 29£- 13s. 3d. Oqr. 1080 rem. 

and C-s. 50jE. 6s. 8d. Sqrs. 1590 rem. 

Multiply each man*s stock and time together, &c. 

.5. If two men, S. and L- enter into partnership, fo trade for 

J? S. puts in stock at first 100 D. and after 5 monthSi 

)I>. more; L. at first put in 750D. and at the ew" 

g in waul of motvc;^^ .^ V\^ \.q^V q^iI SOOD. at the em 
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of the 13 months, they found that they had gained 120D* what 
is each man^s share of the gain? 

Ans. The gain of S. is 33D. 87cts. 5m. 6250 rem. 

L. is S6D. 12cts. 4m. 4200 rem, 
S. had lOOD. for 12 mo. likewise, 250D. for 7 mo. these multiplied 
mnd added togpether will be S's. product L. had 750D, for 7 mo. but 
by taking out SOOD. he had only 450D. for the remaining 5 mo. so that 
multiplying 750 by Tmo. and 450 by 5mo. and adding these together will 
bring L's. product; then L's. and S's. product added together, will be 
the first term; the rest as before. 



EXCHANGE. 

Exchange is a rule, by which merchants and others i&nd what 
sum of the money of one country, is equal to a iglven sum of 
the 'money of another country, according to Ihe coarse of ex- 
change.* 

For domestic exchange, see Reduction of coin. 

FOREIGN EXCHANGE. 

Examples of exchange with the following countries, viz. 
Great Britain, Ireland, France, Spain, Portugal, United Neth- 
erlands, Hamburgh, and East Indies, 

Exchange is performed mostly by the Rule of Three Direct. 

CASE I. 

With Great Britain. 
A pound sterling of Great Britain, is 4.44cts. Accounts in 
Great Britain, Ireland, Canada, and Nova Scotia, are kept in 
pounds shillings and pence, see the table page 37* 

EXAMPLES. 

L In 2o£* 15s. sterling, how many dollars and cents, the 
pound sterling being as above. Ans. 114D. 33cts. 

Performed by the rule of three; saying^, as 1£. st. is to 444cts. so is the 
given sum to the answer. 
fl* In 350D. 50cts. how many pounds sterling? 

Ans. 78£. 18s. 9d. 3qrs. 348 rem. 
The 444€t8. must be the 1st. term. 1£, the 2d. and the given sum 
the 3d. 

* Note. The course of exchange is some&BJtt tSMPve^ vcA ^^VMS^sftKi^ 
beiowpMTf ObBOT^ par is equality in vidne. 
16 • 
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CASE U. 

With Ireland. 
■■ A pound of Ireland, is 4D. lOcts. 

EXAMPLES. 

1. Suppose a bill of exchange for 210£. 159. 6d- Irish mo- 
ney to be remitted to America; what is the valae of this bill in 
Federal money? Ans. 864D. 17cta. 7m- 120 rem. 

Say, if 1£. be 4D.10cts. what will be. 

2. What will a merchant in New York have to pay, in Ire- 
land, for a bill of exchange, given for 600 dollars? 

Ans. 146d6. 6s. 9d. 3qrs. 330 rem. 
Make the 410ct8. the first term. 

CASE III. 

With France. 
Accounts in France,* are kept in livres sols, and deniers^ 

12 deniers, make 1 sol^ 
20 sols 1 li?re^ 

3 livres 1 crown. 

A livre of France is 18j cents. 

EXAMPLES- 

i . In 350 livres 10 sols, how many dollars and cents, a livre, 
bring ISicts. or 185 mills? Ans. 64D. 84cts. 2m. 10 rem. 

Make a livre the 1st. term, the 185 mills the 2d. &c. Reduce the livres 
iiito £ols. 

J. In 130D. 25ctF. how many livres? 

Ans. 8121iv. 3so. 2den. 170 rem. 
Tlic 185 mills the 1st. term, and 1 livre the 2d. 

CASE IV. 

With Spain. 
Accounts in Spain, are kept in piastres, rials, and marvadies. 

34 marvadies of plate, 1 rial of plate. 

8 rials of plate, 1 piastre or piece of eight. 

A rial of plate is 10 cents. 

EXAMPLES. 

1. In 248 rials, 16 marvadies, how many dollars and cents? 

Ans. 24D. 84ct8. 7m. 2 rem. 

* The livre. sol, and denier were formerly used exclusively in France; 
^* ' -»w kept (principally) in francs and centimes; being 

i) decimsiUy dWvd^d. 

centimes* "^ ^xa\sv^ 

decimes, oi 100 ctJivVJ«ftfc%% V tewvti^ 
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Let 1 rial be the 1st term, lOcts. the 2d. &e. multiply the mamdieg 

by and add in the IG; reduce the first term the tsme. Sic. 

2. In 220 tlolls. how many rials of plale? Ans. 2200 rials, 
I^et the lOcts. be lite lat. term, and the given sum the 3d, ot divide 
the cents in 330 dolls, by the cenls in a rial. 
CASE V. 

With Portugal. 
Accounts ia Portugal, are kept in millreas, and reaB. 
1000 reas, make a millreo. 
A millrea, is ID- 24cta. 

EXAMPLES, 

!■ Un bill of eKcbange be draivn upon Liabon, for 7650 miil- 
reas, 97 reas; what is the value oi the bill in dollars and ceats, 
or Federal money? ' Ans- 9486D. 12cla. 28 rem. 

Make the given sum the 3d. term, 1 millrea the 1st. and the 2d. 

multiply the 3d. term by 1000, and add in tlie reus; reduce the 1st, term 
to tbe same name. 

Note, — When liie reas are less thiin 100, place it cipher before them, 
or when less thun 10, place two cipliers before them; thus, for the reas 
in the question, place 09?. 

2. [f a bill of cschange be drawn npoD a merchant in New 
York, for 2740i>. 25ct3. how much is it in millrcaa, &c. 

Ans. 2209 millreas 879 reas and 4 rem. 

Place Ihe 124cls. for the 1st. term, 1 millrea the 2d. and for the 

3d. if there bearemninder multiply by the reas ina milbea and di. 

CASE "vr. 
With the Unitetl Netherlands. 

Accounts are here kept in guilders, stivers, groats and pen- 
nings. 

8 pennlngs, make 1 groat, 
2 groats, 1 stiver, 

30 stivers, 1 guilder or florin. 

A guilder ia 39 cenls. 

f EXAMPLES, 

1. Suppose a bill of exchange, for g295,60cls. be drann 
upon » merchant in the United Nelherlauda; what ia tbe value 
of (his bill in guilders and sliverR? Ans. 757G. ISsl. 38 rem. 

Say as 39cts. h to 1 guilder, &c. If (here be a remainder multiply ,it 
by the slivers in u guilder, and divide Kgnin. 

2- If a merchant, in the United Netherlands, has a bill of 
exchaoge for 360 guilders 14 ativers, lo te ^vj\4 \>^ ^ ■osR.t' 
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chant in Philadelphia; what is the value of thifl bill in Federal 

money .^ Ans. j^l40.67cts. 3d. 

Say, as 1 guilder is to 39ct8. so is, &c. Reduce the first and third 

terms to stivers. 

CASE vn. 
With Hamburgh. 
Accounts in Hamburgh, are kept in marks, sous, and deoiers- 
lubSy and by some riz dollars. 

12 deniers-lubs, make 1 sous-lubs, 
16 sous-lubs, 1 mark-lubs, 

3 mark-lubs, 1 rix-dollar. 

A mark-banco, is 33^ cents. 

EXAMPLES. 

1, What is the value of 460 marks 9 sous in Federal monej? 

Ans. 153£), 52cts. 4 rem. 
Say, if 1 mark be 33§cts. &c. reduce the 1st. and Sd. terms, bothii* 

to sous by then multiply the 33, by 3, and add in the one thirdi 

the answer will come in thirds, which divide by 3j to brings them ioto 
cents, &c. 

2. If $750,25cts. be remitted to Hamburgh, what is the valoe 
of the bill in marks and sous? Ans. 2250 marks, 12 sons. 

Say, if 33§cts. be 1 mark, &c. Reduce the cents in the 1st. term to 
thirds, as in the last example. Reduce the cents in the 3d. terra, to 
thirds likewise, and proceed; multiply the remainder by 16, the sous ia 
a mark, and divide again. 

Note. — This case may be performed thus; divide the marks by 3, to 
bring them into dollars; and multiply the dollars by 3, to produce the 
marks. 

CASE VIII. 

With the East Indies. 
A tale of China is 148cts. a pagoda of India is 194cts. a ru- 
pee of Bengal is SS^cts. therefore to reduce East India monej 
into Federal money, Observe, 

Tales of China, multiply by 148 cents. 
Pagodas of India, by 194 

Rupees of Bengal, by 55 J 

In this case, a statement by the Rule of Three, is unnece^ 
sary. 

EXAMPLES. 

1. In 255 tales of China, how many dollars and cents« 

, ^ Ans. 377D. 40cti. 

oly by the number directed, and point off the dollan imd ceoti 
vore taught. 
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^^b. Id 80 pagodas of India, how many dollars and ceati. 
^B Ads. 155D. 20cta. 

^^■altiply by 194 cents, the nuinber directed. 
^Ht In 86 rupees of Dengal, how tnany dollars' 
; Ans. ^47.73clB. 

Multiply antr-take parts for j, or you may multiply by 535 mills, kod 
point oW accordingly. 

I 4, 1q 377 dollars 40 cents, how manj tales of China? 
Lr Ans. 255 tales of China. 

t 
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Alligation Medial is when Ihe quaatilies and prices of seve- 
ral commodities are given to Qnd the meaD price of the misture 
compounded of those things. 

RULE. 

As the whole compositioD is to lis total value, so ia any part 
of the composition to its mean price. 

E!C4«FLE FOR ItLPST RATION. 

1, Ifamerchant mixes 10 gallons of cherry wine, al 7s. 9d. 
per gallon, with 9 gallons of canary, at IDs. 6d, per. gal. 12 
gallons of currant wine, at 7s, 3d. per gal. and 8 gallons of port 
wine, at 9^. 2d, per gallon; how may he sell this mixture per 
g:atIon? Ans, 8s. 6^d, and 1 rem. 

^al. d. d. For the 7a. 6d. in the price, I placed 

lOx 93= 930 93d. for the 10s. 6d. 126d.&c. selling 

9xl2G=ll34 all the prices down in pence; 1 then 

12x 87=1044 multiplied each quantity by ila price; 

and added the whole quantity to- 

' gether; the sum was 39 gallons. I 

next added the value of each quantity 

together, and stated it, making the 

whole compositioD the Ist. term, the 

total value the 2d. and 1 galloD (he 3d. When finished, it will 

bring Ss. Cd. Iqr. and 1 rem, which it the price of 1 gallon of 

this mixture. The learner may work it out, and see what 

Ihe result is, 

EXAUPLES. 

2. Suppose a farmer mixes 20 bua\ve\5 oi T3ft,a^^^«^»v*" 
basb. with 40 basb. of com, at 60cte.'pet'V)\aV,Wii^V«( 
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oats, at 35ct3, per bush, what is the worth of 1 bush, oi tbis 

mixture? Ans, 55cte, 

Place the quantity and price as in the last ezamplei set the first tbn: 

B. cts. 

20Xr5«1500 and so on. 

3. If a grocer mix 3C, of sugar, at 76s, per C with 2C, at 
50s. and IC^ at 90s. per C what is the price of IC, of this mb 
ture.^ Ads. SU 98.21 

C. cts. 
Place them as before: 3X75 &c. 

Note — If the price of more than IC. 1 bush, &c. be required, 
make such number the third term^ and proceed as before. 

4. If* a dealer in tobacco mixes 401bs, of tobacco, at Is, 94 

with 161bs. at Is, 8d. and lOlbs, at lOd. what is the worth of a 

pound of this mixture? Ans, l8,6d. 

You may set the price down in pence, beginning thus; 401bs.it 21 
pence, 8cc. 

5. Suppose a grbcer would mix together three sorts of tei, 
-viz, 20lbs. at 5s. with 351bs. at Ss. and 251bs. at 4s. what is tk 
value of one pound of this mixture.^ Ans. 6 shillinfi 

6. Suppose a goldsmith melts together 121bs. of silver ballion, 

of 9oz, line, 14Ibs. of 7oz. fine, and 14Ibs. 4oz, fine; whatistiia 

quality, or fineness, of this composition.^ Ans. 6oz. llpwte 

If, after dividipg, there be a remainder, bring it into pennyweighi^ 
and divide again. 

7. If 31bs. of gold, of 20 carats fine, 21bs. of 15 carats fine, 
and lib, of alloy to be melted together; what is the quality 
or fineness of this mass? Ans. 15 carats fine, 

Placed thus: 3 X 20=60, &c. Place the alloy thus: 1x0- 

8. Suppose a merchant wishes to mix some rum, as follows: 
20 gals, at 10s. per gal, 50 gals, at 6s. and 10 gallons of water, 
at per gal. what is the value of a gallon of this rum? 

Ans. 6s. 3d. 
gal. s. s. 
Place the question thus: 20 X 10=200 

50 X 6=300 
lOX 0= 

VULGAR FRACTIONS. 

A Fra'**''*" or broken number, is a part or parts of an unit 
or IP esented by two numbers, placed one above 
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Ihe other, with a line drawn between them, thus; J, one half, 
J, four fifths, ^, eighteen twenty-sevenths. 

The number below the line is called the denominator of the 
fraction; because it shows how many parts the unit or integer 
is broken or divided into, and is the divisor in division. 

The number above the Hne, is called the numerator of the 
fraction; because it shows, or enumerates, how many of those 
parts are contained in the fraction, and is the remainder after 
division. 

Try to remember which is the numerator, and which the 
denominator, they are as follows: 

5 numerator, 

6 denominator. 

This fraction is called live-sixths; and, supposing it to be five- 
sixths of a yard, the denominator shows the number of parts 
(he yard is to be divided into, and the nuoaerator shows how 
many such parts are required to be considered. 

Vulgar fractions are proper, improper, compound, or mixed, 

A proper fraction is when the numorator (or upper figure,) 
is less than the denominator, (or lower figure,) as l,-^-, ^i|., &,c. 

An improper fraction is when the numerator is greater than 
the denominator, as -|, ^^5, "^-^f^ &c. 

A compound fraction is the fraction of a fracti|p, and may be 
known by the word of, between the parts, as f of ^, ^ of |-, of 

A mixed number^ or fraction^ is composed of a whole number 
and a fraction, as 3^, 15f , 125}f , kc» 

REDUCTION OF VULGAR FRACTIONS. 

CASE I. 

To reduce vulgar fractions, having different denominators, to 
fractions of equal value that shall have one common denomina- 
tor. 

RULE. 

Multiply each numerator, (taking them separately,) into all 
the denominators but its own, and. the products will be the new 
numerators; then multiply all the denominators into one an- 
other for a common denominator. 
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EXAMPLE FOR ILLUSTRATION. 

Reduce | ^\ ^ and f to a common denominator. 



7 
1 



7 
11 



1^ * f 



9 

8 



4 

8 



5 

8 



77 72 



385 

9 



360 
9 



32 

11 

352 
9 



40 
11 

440 
5 



3240 

3960 



U 



6 8 
60 



After placing the fractions as in the 
margin, and drawing a line under 
g ^e whole, I took 7, the first nu- 
^ ^ merator, and placed it under the 
^^ fraction to which it belonged; 
— then I multiplied it by all the de- 
88 nominators but its own, the 8, m 
5 by 11, 5, and 9. I then took the 
next numerator, the 9, and placed 
it under the fraction to which it 
belonged, and multiplied by iD 
the denominators but its own, 
viz. by 8, 5, and 9, in like man- 



440 
9 



j|e§ 3960 ner I proceeded with each nuiofr 
ratorr atterbavlng found the numerators, I proceeded to find the con- 
mon denominator, by multiplying all the denominators together, viz. S, 
11, 5, and 9; lastly 1 placed this denominator under all the numentgrs^ 
which ended the work. 

EXAMPLES. 

2. Reduce f , 4, and \^ to a common denominator, 

^^^^ Ysij YZ%^ ^^^ IW 
Examine the example for illustration. 

3. Reduce f • f , f , and -^^j to a common deDominator, 

♦ Ana 126.0 1 350 700 zirtA 1^^ 

4. Reduce J, -Jp, f and f to a common denominator. 

Xna 1320 1 512 8 9 1 «„J ISgf 
-^"^' §d76» 2T7F^ 2^76) ®"^ 'IWT^ 

CASE II. 

To reduce a vulgar fraction to its lowest terms^ 

RULE. 

Divide the greater term, or nnmber, by the less, and that di- 
visor by the remainder following, till nothing remains; the last 
divisor is the common measure; then divide both parts of the 
fraction by the last divisor, the quotients will be the fractions 
required. 

Note 1. If the last divisor or remainder, be 1; the giTCH 
fraction is already in its lowest terms. 

2. When the numerator and denominator, both end with ci- 
phers, strike oflf an equal number from each; and the remain- 
ing figures will be a fraction, of the same yalae, which reduce 
to its lowest terms. 
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s 

EXAMPLE FOR ILLUSTRATION. 

1. Reduce f|^ to its lowest terms Ans. f . 
O70\^ (1 ^1^^ = ^ According to rule, 1 divided 

^n7(\ *^® greater namber by the 

^ ' less, making the remainder 

ci-ir\o'7a/t *^® ^^^^ divisor, and the last 

216 divisor, the next dividend. 

In this manner I divided, tilt 

e^\oi fkf± therewas no remainder;! then 

216 divided both parts of the frac 

tion by the last divisor, 54; 

^ which brought f , the answer, 

which is the same in value as f|^. 

EXAMPLES* 

2. Reduce ^4 to its lowest terms. Ans. 

14 8 frk Wo. 1/\nroaf fAi*ma AnS* — 



3. Reduce X4| to its lowest terms. 

4. Reduce 11^ to its lowest terms. 



6 

Ans, \ 



Cut oiF the ciphers from both numerator and denominator and reduce 
the 4 1 to its lowest terms, the answer will be the same in value as the 

given sum; 

CASE III. 

To reduce a compound fraction to a single one. 

RULE. — 

Multiply all the numerators together for a new numerator, 
and all ^he denominators for a new denominator; then, reduce 
this new fraction to its lowest terms by case 2d. 

EXAMPLE FOR ILLUSTRATION. 

1. Reduce f of f of f to a single fraction. Ans. }§^ sx ■^^. 

3 X 5 X 7 =s 105 As directed, I multiplied ail 

T X ^ X 8^ = 360 the numerators together for 

2Q5 a new numerator; that is, I 

multiplied the 3, 5 and 7 to- 

105)360(3 15|H§ =. q-i 8:et»^«n u-^.P^'^l"''^^ ^^^\ ' 
315 then multiplied the denomma- 

tors, viz. the 5, 9 and 8, for a 

45U05f2 "®^ denominator, this pro- 

* gQ duced 360; then I reduced the 

^^ to its lowest terms by ftie 

15)45(3 ^^^t case, which brought ^, 

^ '^ ^45^ the answer. 
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2h Reduce f of | of f to a nngle fractioo, Ans. ^. 

3. Reduce -^ of f of f to a single fraction. Ads.} 
Nora. — ^If the denoiDinalor of any part of the compoand iractioii be 

equal to the numerator of another part^ they may boUi. be omitted or 
expunged, and the other parts of fnction, multiplied as directed by tbe 
rule; thii will produce the answer, but in lower terms. 

4. Reduce ^ of i of f to a single fraction. Ans. A. 
You may omit the denominator 4^ and the numerator 4s the fiacua 

1X3 
will stand thust ~ " with which proceed as before. 

2X5 

CASB IV. 

To reduce whole or mixed numbers to an improper fractieo. 

RULB. 

1. When there is a whole number, and no deDominator gifeo, 
place 1, for its denominator. 

2. When the whole number has a denominator given, or ai- 
signed, multiply the whole number by the given denominator, 
and the product will be the numerator to the given denoBi- 
nator. 

3. When the whole number has a fraction annexed to i^mvl* 
tiply the whole number by the denominator of the fraction, aoi, 
to the product, add the numerator for a new numerator; whidi 
place over the denominator of the fraction* 

EXAMPLES. ^ 

1. Reduce, or make fractions of, 16, 44, and 159. 

Ans. V V ^*' 
Nothing more is required than to place a unit» or 1, under each i^ofe 
number, and the work is done. 

2. Reduce 42 to a fraction, whose denominator shall be S, 

Ans. »l«. 
Read the rule part S. Bemember to put 8 for the denominator of 
the fraction. 

3. Reduce 5f to an improper fraction. Ans. ^, 
5f As this part of the rule may need illustration, I ban 

worjked out the question as in the margin. Here, I 
.^i^lll^lied the whole number (5,) by the denomioa- 
''^Sf^- the fraction, (8,) and added in the numerator 

'*">:(6v a new numerator; under this I placed the de- 
linator of the fraction, which brought the jmtwer. 



8 



43: 

8 



^Wtuce 18f , to an improper fraction, 
ace 1742JI, to an improper fraction. 
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CASE V. 

To reduce an improper fraction to a whole, or mixed num- 
ber. 

RULE. 

Divide the numerator by the denominator; the quotient will 
be the whole number; then, under the remainder, (if any,) place 
the denominator for the fractional part, and the whole will be 
in its proper terms. 

EXAMPLE FOR ILLUSTRATION. 

1. Reduce V^j ^o its proper terms. Ans. 20j^. 

2_4_7 

"12 3 )2470(20 

246 By a careful examination of the rule, and this 

example, you will find the result of the fol- 

10 lowing questions without much difficulty. This 

case, proves case 4th. 
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2. Reduce ^ to its proper terms. Ans. 5f. 

3. Reduce ^f ^, to its proper terms. Ans. isl. 

4. Reduce ^H^^, to its proper terms. Ans. 1742|^. 

CASE VI. 

To reduce fractions of one denomination to another, being 
2^reater, jet retaining the same value. 

RULE. 

Multiply the denominator, by the parts contained in the seve- 
ral denominations between it, and that which you would reduce 
t to for a new denominator; or reduce the given fraction to a 
:ompound one, by placing the several denominations between it, 
ind tJiat which you would reduce it to, fraction wise; and then 
reduce this compound fraction to a single one by case 3. 

EXAMPLE FOR ILiui^TRATION. 

1, Reduce f of a farthing to the fraction of a pound. 

far- d. s. £. Performed by the last 

2 X _1_ X ^ X J^ = 2 mentioned method, as fol- 

3 X 4 X 12 X 20 = 2880 lows; I first set down the 

given fraction, which being 

[rthing; I placed as a fraction the farthings in a pen- 
*,e in a shilling, and the shillings in a pound; and 
luced this compouad to a single one, by case dd. this 
brought, ^^^, for answer; or, had it been redacedtoU&Vi^^^* 
terms, it wouid have been j^^ of a £. 
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EXAMPLES. 

2. Reduce f of a penny to the fraction of a shilling. 

Am. ^. 

Placed thus, 5- J j|- 

3i Reduce ^ of a farthing to the fraction of a shilling. 

Ans. 2^ of a shilliDg. 
First the farthings in a penny; then the pence in a shilling. 

4. Reduce f of a penny wt. to the fraction of a lb, troy. 

The pennywts. in an ounce, and ounces in a lb. 

5. Reduce |- of a minute to the fraction of a day. 

The minutes in an hour, and hours in a day. 

6. Reduce ^ of a pound avoirdupoiSy to the fraction of a Ctrl 

Ans. yf^ of a C. 
The lbs. in a cwt. or the lbs. in a qr. the qrs. in a C. 

7. Reduce f of a pint of wine to the fraction of a hogshead 

Ans. ^f^ of a hU 
The pints in a quart; the quarts in a gallon; the gallons m a hhd. 

CASE vir. 
To reduce fractions of one denomination to those of another, 
being less, yet retaining the same value, 

RULE. 

Multiply the given numerator by the parts of the denomloa* 
tions between it, and that denomination you would reduce tbc 
traction to, for a new numerator, and place it over the gireni 
denominator, and it will give the new fraction, which reduce 
to its lowest terms by case 2. Or, as in the last case, you may 
reduce or make the given fraction a compound one, by placing 
the several denominations between it, and that, whicit yoa 
would reduce it to, in form of an improper fraction; which, re- 
duce to a single one by case 3, and to its lowest terms by cas€2. 
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EXAMPLE FOR ILLUSTRATION. 

1. Reduce 7^ of a £, to the fraction of a farthiDg. 

Ans. f of a penny. 

j8. s. d. qr, Yoawill see the manner in 

2 X 20 X 12 X 4 = 1920 which I have placed this 

2880 X T X T X 1 = 2880 question, it is like the 

last case; only the parts 

192 10 between the denomination 

192)t88lt(l gi^en^ and that to which 

192 96|^ff ^ f it is to be reduced, are re- 

versed; the numerator of 

96)192(2 this being the denomina- 

192 tor of that; and beginning 

— here with the highest in- 

stead of the lowest name* Afler placing it as in the margin, I 
reduced the compound fraction to a single one, by case 3; and 
to its lowest terms, by case 2. the result was ^ff §^ or, when re- 
duced to its lowest terms, f for answer. This case, and case 6, 
prove each other. 

EXAMPLES. 

2. Reduce ^ of a shilling to the fraction of a penny, 

Ans. f of a penny. 

2 X 12 
Placed thus, jr^ ^ -v Remember to reduce it to its lowest terms. 
36 X 1 

3^ Reduce j\^ of a shilliog to the fraction of a farthing. 

Ans, ^ of a farthing. 
First the pence in a shilling, then the farthings in a penny. 

4. Reduce 5^0 ^^ ^ pound troy to the fraction of a penny- 
weight. Ans. I of a penny wt. 
' The ounces in a lb. the penny wts. in an ounce. 

5. Reduce xjf^ of a day to a fraction of a minute. 

Ans. f of a min 
The hours in a day, the minutes in an hour. 

6. Reduce yf-^ of a cwt- to the fraction of a pound. 

Ans. f of a lb. 
The pounds in a cwt. or the qra. in a C. and the lbs. in a qr. 
7n Reduce ^2^ of a hogshead of wine to the fraction of a 
pint. >• Ans f of a pint, 

~~ liMt hhd. the qts. in a g^l. the pts. in a qt. 

CASE VIII. 

the proper quantity or value of a fraction in money, 
weights,, measures^ &c, 

RULE. 

Multiply the nameratoi: of the. ftaftlVc^v \>3 «DA>Baiw«x^%s^ 
17 * 



int. >• 
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in the next inferior or lower denombrntioaii and dlTide the pro- 
dact by the denominator; if there be a reminder rechice it to flie 
next lower denomination, and difide by the denominator ai be- 
fore; and thai proceed to the least denoddnation, or as fiur ai 
necessary; the quotients will be the answer* 

BZAXPLM FOR OLnST&ATIOir. 

1. Reduce ^ of a pound sterlii^, to its proper quantity* 

Ans. 4^ 5d*l^*f 
2 
' 20 

9)40(48. 
36 



4 
12 



According to role, I multiplied by the next Inferior or 
lower denomination to that gired; viz. the shillingi 
in a poond« and divided by the denominator; I had 4 
remainder, which I multiplied by the next lower de- 
9)48(5d. nomination, viz. the pence in a shilling; and divided 
45 again by the same divisor; I multiplied the next re* 
— msdnder by the farthings in a penny, and divided again; 
the last remainder was 3, or f ; which is }- when re- 
duced to its lowest terms; so that f of a pound is, 4s. 
5d. Iqr. |^. 



3 
4 



9 )12(lqr 
9 



^) 



! = ^ 



EXAUPLES. 

2. What is the value of "^fj of a pound sterling? 

Ans. 8s. Od. 2ars. ffj ^ ff. 
What is the next lower denomination to pounds? ansn^r shillings; the 
next, pence; and lastly, farthings; the denominator is the divisor. 

3. What is the value of | of a shilling? Ans. 4Jd. 
First the pence in a shilling, &c. 

4. Find the the value of f of a dollar, N,Y. Ans. 87ct8. 5m. 

5. Find the value off of 1£. 14s. 6d. Ans. IJ^. 108. 8d, 
Performed by Compound If ultiplication and Divimon^ multiiilyini; by 

the 8, and dividing by the 9. . HW © ^ 

6. Reduce ^^ of a ton to its proper quantity. 

Ans* 11G« Iql 
First — — by the C. in a ton and divide* &c. 
7 ofB, pound troy, to its proper quantity, &c. 

^XA. ^^^u.^£^^ts^ 
t and 'pennywtikVx^ %3\^«. 
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8* Reduce f of a lb. ayoirdupois to its proper quantity. 

Ana. 902. 2dr. f . 
The oz. in a pound, &c. 

9. What is the value of f of a mile? 

Ans, 502yds. 2ft. 6in. 2 b. c. f 
The yds. in a mile f^. in a yd. in. in aft. b. c. in an in. 

10. What is the value f of 22A. IR. lOP? 

Ans, 13A. IR. 22P. 
. Multiply by the num. and divide by the denom. see ex. 5. 

11. Reduce | of a yd. to its proper quantity. 

Ans. 1ft. 2in. 1 b. c. J. 
The feet in a yd. &c. 

12. What is the value of f ol an acre? Ans. IR. 24P. 
The roods in an acre, the poles in a rood. ' 

13. What is the value of f of a yd. of cloth.^ 

' Ans. 3qrs. Ina. f . 
The qrs. in a yd. &c. 

14. What is the value of f of a day? Ans. 21hr. 20min. 
The hours in a day, &c. 

15. What is the value of f of a hhd. of wine? Ans. 42gds. 
The ^1. in a hhd. 

16. Reduce f of a month, to its proper quantity? ^ * . 

Ans. 2W. 2D. 
The weeks in a mo. the days in a week. 
17- Reduce |- of a cord of wood to its proper quantity? 

Ans. 112 feet. 
The feet in a cord. 

18. Suppose I own ^ of a lot of boards, consisting of 3680 
feet, what is my part? Ans. 2070 feet. 

19. What is the value of f of 1706/). 85cts. 

- Ans. 9482). 25cts.- 

CASE IX. 

To reduce mftney, weights, or measures to fractions. 

RULE. 

Reduce the given quantity to the lowest name, or denomina- 
tion mentioned, for a numerator; reduce the integral part to the 
came name for a denominator; said fraction reduced to its low- 
est terms will be the answer required. 
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EXAMPLE FOR ILLU8TBATI0N. 

1« Reduce 4s. 5cl. Iqr. ^ to the fractioii of a ponnd« 

Ans. f of a£. 



8. 


d. 


qr. 


8. 


4 


5 


1* 


20 


12 






12 


53 






240 


4 






4 






As taught in the rule, I 
reduced the giyen quantitj 
to the lowest name meutioD- 

ed, yIz. thirds of a farthing. 

213 960 Then I set down 20, the 

o 3 shillings in a ponnd, for tfce 

f^ integral part, and reduced 

this to the same name witii 
the other for a ilijipfWuiiiiiliii, 
640^2880r4 then, 1 placed tire ^enomioa- 

^^2560 ^^^ under the namerator,aod 

qoAi 64 =2 reduced this fraction to its 
^-^"iTrsTQ == ^ lowest terms which brought 

^ of a pound for answer. 
This case proves case 8, 



640 2880 



320(640(2 
640 



EXAMPLES. 

2. Reduce 8s. Ocl, 2qrs. W to the fraction of a pound sterling? 

Ans. ^fjof af. 
Examine the example for illustration. 

3. Reduce 45d to the fraction of a shilling.^ Ans. |. of ashiK 
Reduce the 4Jd. into halfpence; reduce the integral part, or shiiling, 

to the same name, then reduce the fraction to its lowest terms. 

4. Reduce 87cts. 5m. to the fraction of a dollar, N.Y. 

Ans. 1^ of a doll. 
Reduce the given sum into mills; reduce the cts. in 'a doll, into mills; 
reduce the fraction to its lowest term. 

5. What part of l£. 14s. 6d. is 1;^. lOs. 8d.? Ans. f. 
The first to pence, the lowest name mentioned for a denominator; 

the other to the same name for a numerator, &c. 

6. What part of a ton is llC Iqr. 201bs.^ Ans. f 
Reduce the given sum to lbs. reduce the C. in a ton to the same name» 

and proceed. 

7. What part of a pound troy is 4oz. lOpwt.? ^3S. |. 
Reduce — to the lowest name mentioned then — the oz. in1K|tand 

troy, to the same name, and go on as before. ^^If 

8. W*»** *^'»rt of a pound avoirdupois is 9oz. 2dr. |-? 

Ans. ^ of a lb. 
9 dr. and O^e tocn»» \.o ^^-s^xiJ^v ^^^vcv^Vsw^^t 2 
(jB the oz. m a i^ovxwd XaXJaa ^xaa xass^^^ V^u 
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, 9. What part ofa mile is502jds. 2ft. 6iii.2b.c. i? 
J Ans. ^ of a mile. 

hThe yds. &c. Into barleyooms, nnd then into aeventhB; then the yds. 
Bft mile to the snine nsTne, and go on. 

■jo. What part of 22A. IR. lOP. is 13A. IR. 22P-' Ans. f. 
'" ' ice both to perehesi place the percUea in the first Tor the deno- 
'l then reduce the fraction to Us lowest tenn. 
Jll. Reduce 1ft. 2in. Ib.c. ^, to the. fraction ofa yd. 

Ads. f of a yd. 

■The j.'iven sum to barleycomsj then inidLiply by 5, »nd add in the I 
l|«ducelhe b,c. to fifths, reduce theft, itisyd, lo Ihessme name, Bte, 
112. What part of an acre is IR. 24P.? Ans. J ofa acre. 

I 13. What part of a yd. Ja 3qr. loa. f? Ana. f ofa yd. 

Seventlis ore the lowestj reduce the qrs. to nn. tlien multiply by 7, and 
add in llie Si reduce the qra. in a yd. to the aame niime, &c. 

14. Rgduce 21hra. 20min. to the fraction ofa djiy. 

Ana. f ofa day. 

15. Reduce 43 gallons of wine to the fraclioo of a hhd. 

Ana, ^ ofa hhd. 
The 42 puL for (he num. the gal. in a hhd. forthedcnom.audpraeeed. 

16. What part ofa month is 2w. 2d,? Ans. 4. 

17. What part ofa cord la 112 feelP An3. J of acord. 
The given feel for num. the feet in a cord for a denom. &c. 

18. If ofa lot of boards consialing of 3680 feet, I own 2070 ft. 
what part of them are mine? Ana. ^^j. 

The 1st mentioned, the denominatorj the last, the numerator. 

19. What part of 1706D. 85cl9. ia 948D. 25ciB.J' Ans. f . 
The cents in the lat. Uie denom. the cents in the last the num. &c. 

ADDITION OF VULGAR FRACTIONS. 

Note 1, To add fractions tDselher, haying different deno- 
minators. ^. 

ROLE, 

Reduce the given fraction to a common denominator by case 1, 
Reduction; then, add all the numerators together, under whicti 
stibscribe the common denominator; and, if it is an improper 
Iraction, reduce.it to ila proper terms, by case 5, and yoo have 
the sum of all the fractions. 

Note 2. To add fractions that are mised numbers. 

RtlLB. 

sauce the fractions to a common denominator, and add Ihem 
Ether, as before directed; then add or annex Ibeir Eum lo 
'lole numbera. 
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GENERAL RULE. 

Reduce compound fractions to single ones, mixed numbers to 
improper fractions, and all of them to a common denominatoi; 
the sum of the numerators, written over the common denomina- 
tor, will be the sum of the fractions; if it be an improper frac- 
tion, reduce it to its proper terms. 

EXAMPLE FOR ILLUSTRATION. 

1. Add I, f , and 1 together. Ans. U}. 

5 3 i 

? 8 4 

5 3 19 

8 9 9 8 

^^ ^_^ As directed, I reduced the fractions to 

40 27 9 72 ^ common denominator by case l?t Re* 

4 4 8 4 <^"^^^^°> ^^^^ added the numerators to- 

__^ gether, under which I placed the coia' 

160 108 72 288 ^^^ denominator, it being afi improper 

jQg fraction. I reduced it to its proper 

j2 terms, this brought 1-^^^ the fractioDal 

part of which, reduced to its lowest 

288)340(1 ^®'^'°» brought.^, 
288 

52=13 

288=72 

EXAMPLES* 

2. Add f and i together. Ans. If or l\, 
Reduce the fraction to a common denom; and proceed as directed* 

3. Add 141, 51^ and 7^ together. Ans.27^|. 
Take the i, i, J, and add them as before, and then add the 14^ 5, a&d 

7, te their amount, or reduce^llich to an improper fraction, then to 
a common denominator, and proceed as directed. 

4. Add i of 20 and | of 13 together. Ans. lO^V 
Make fractions of the 20 and 14, by placing 1 for a denom. to each; 

then reduce the J of ^ to a single fraction, likewise the |- of 1^, then 
add them as in the 2d ex. 

5. Add f and 15J- together. Ans. 16|. 
Add the i and i as^efore, then add the whole number to it. 

6. Add 18, 5, and f of } together. Ans. 23j^. 
Reduce j of -J- to a single fraction, then add the whole numbers; to 

which annex the fraction, or make fractions of the 18 and 5, and add as 
before: 

7. Add 5f , 7A, and f of 15 together* Ans. 20^. 
«» Reduce 4 of ^ to a single fraction; add the fractions as before, to 
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Note 3. — When the fractions are of several denominations, as 
money, weights, measures, &c. 

RULE. 

Find the value of each fraction by case 8th Redaction; then 
add them in their proper terms. 

EXAMPLE FOR ILLUSTRATION. 

1. Add 4 of a £ to f of a shilling. Ans. 16s. 3d. Iqr. |. 

20 12 

5)80(16 7)24(3d. 

5 21 If you have paid attention to the 

— — rules, you will remember how case 
30 3 8th Reduction was performed. By 
30 4 that case I found the proper quan- 

— — tity of each, that is, of the ^ of ad6 
7)12(lqr. and f of a shilling, and then added 

7 them together in their proper 

— terms. By a careful examination, 
you will understand the process so 
as to work out the following ques- 
tion. 







5 

7 


s. 
f of a £= 16 


d. 



qrs. 



^ of a s.= 


3 


H 


16 


3 


H 


s. 


d. 


qr, 



EXAMPLES. 

2. Add f of a penny to ^ of £. Ans. 2s. 6d. 2qrs. f . 
I^or the first, the farthings in a penny; the other, the shillings in a /. 

the pence in a shilling, &c. add them together in the proper quantities. 

3. Add f of a pound avoirdupois, to f of an oz. 

Ans. lloz, 6dr. f . 

4. Add f of a ton to f of a C, 

Ans, lie. 2qrs. 161bs. 14oz, 3dr. |, 
For the first, the C in a ton, &c< the other, the qrs; in a C. &c. 

5. Add ^ of a mile to J of a yd. Ans. 1232yds. 2ft. 3in. 
The yds. in a mile, &c. the ft. in ayd: &c. 

6. What is the sum of f of a day, } of an hour, and f of a 
minute? Ans. 16hrs. 45min. 33sec. ^. 

SUBTRACTION OF VULGAR FRACTIONS. 

RULE. 

Prepare the fractions as directed in addiUoti\ iVi^tk %\iM 
the }e88 Domerator from the greater , lYteXt $\^e.x^^^^ 
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be a new namerator, under which sabscribe or set the com- 
mon denominator, if it be an improper fraction, reduce it to 
its proper terms, bj case 5. 

EXAMPLES FOR ILLUSTRATION* 

1 From 6| take f of 9. Ans. 311. 

6| ^ X 9 = 18 

8 7x1=7 



51 

8 



18 

7 



51 
7 



18 
8 



8 

7 



357 144 56 
144 



213 
56 



(213(311 
168 



I first reduced the 6f , to an im- 
proper-fraction, and then redu- 
ced the f of 1^, to a single f^a^ 
tion; after this was done, I redu- 
ced the Y ^^^ Vn to a common 
denominator, and subtracted ooe 
numeratoi; from the other for a 
new numerator, under which I 
placed the common denominator; 
it being an improper fractioD,! 
reduced it to its proper terms. 



.4 5 
56 



2. From f take f . 



Ans-H. 



Reduce the fraction to a common denominator, and then subtract one 
numerator from the other, under which place the common denominatOTi 
If it be an improper fraction, reduce it to its proper terms. 

3. From f of | take f Ans. ^ 
Reduce the first to a single fraction; and then proceed as before. 

4. Fron> 21 take f2_. Ans.^ 
Make a fraction of the 21, by placing 1 for its denominator, and woft 

on. 

5. From i of 42 take ^ of 23. Ans, TJf 
Make fractions of the whole numbers; reduce each part to a su^ 

fraction, and with these work as before. * 

6. From 48 take I of i of 120- Ans. 3. 
Make fractions of the 48 and 120; reduce the j of i, &c. to a single 

fraction, and so on. 

Note* When the fractions are of several denominations, as| 
money, weights, measures, &c. 

RULE. 

Find the value of each fraction by case 8tb. Redaction, tbcn] 
subtract them in their proper terms. 



7 
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EXAMPLE FOR ILLUSTRATION. 

7. From f of a pound) take f of a penny. 

Ans. 17s. 5d.- Sqrs. f . 
7 f 4 By Case 8th, Reduction, 

20 4 I found the proper quan- 



tity of f of a pound; like-. 

8)140(17 7)8(lqr. wise, the proper quantity 

8 7 of f of a penny; and, then, 

■ — I took the difference be- 

60 ^ tween these quantities for 

56 the answer. The opera- 

s. d. qr. tion of subtracting the frac- 



4 f of a £ 17 6 6 tion was performed thus: 

12 I of a d. 1} for the }, I said, 1 seventh 

from 7 sevenths, leaves 6 



8)48(6 17 5 2f sevenths; which I set down, 

48 s. d. qrs, and carried 1 to the far- 

things, &c, 

8. From f of a cwt. take <^^ of a lb. • 

Ans. Iqr. 131b. 11 oz. 3dr. |. 
For the first the quarters in a C, &c. for the oth- 
er, the oz. in a lb. &c, you will find that there will he j%, or | 
remainder; for this, when you subtract, say, 4 (the num.) 
from 5 (the denom.) 1 remains, which set down with 5, the same 
denom. under it, and carry 1 to the next denomination; and, in 
this manner proceed with any other, taking the numerator from 
the denominator, and placing the remainder over the denomi- 
nator given. 

9i From ^^ of an oz. take i pwt. Ans, 3pwt. 21gr, ], 

For the first, the pwts. in an oz. &c. for the other, the gr. in a pwt. 
10, From 5 J weeks, take ^^ of a day. 

Ans. 5W. 4D. 13hrs. 12min. 

Find the proper quantity of § of a week; find the proper 

[quantity of ^^ of a day; for the first, the days in a week, &c. 

for the other, the hours in a day, &c, the 5J will be 5VV, 5D.' 

6hrs. 

MULTIPLICATION OF VULGAR FRACTIONS, 

RULE. 

1. Reduce compound fractions to single ones, by case 3. Re- 
dace whole and mixed numbers, to improper fractions, by case 4. 

2. Multiply all the numerators together for a new numera- 
tor; and all the denominators for a new denominator. If the 
product is an improper fraction, reduce il Xo V\a ^\q^^\ V^waa^.^ 
iy case 5* 

IS 



5| 
8 




9 






43 


X 


23 1 


-989 




8 


X 


9 : 


= 72 


)989(134f 
72 

269 
216 

53 
72 
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SXAMFLB TOR ILLUSTBATIOIT. 

1. Multiply 5| by 2f , Ana, IS^. 



I reduced the given nnmben 
to improper fractions; then, 
multiplied the numerators to- 
gether for a new numerator; 
and the denominators, for a 
new denomiaator; as the pro- 
duct came in an improper 
fraction, I reduced it to its 
proper terms. 

EXAMPLES. 

2. Multiply I by f Ans. j|. 
Multiply the numerators together for a new numerator; and the de- 
nominators for a new denominator. 

3. Multiply f off, by f of ^, Ans, ^^ or yfj. 
Reduce the multiplicand and multiplier, both to single fractions, bj 

case 3; then, multiply as before. Reduce the fraction found, to its low- 
est terms, by. case 2. 

4. Multiply f of 12, by f . Ans. % 
Make a fraction of the whole number, and reduce it to a single frac- 
tion; then, as before. 

5. Multiply 9f , by | of 11, Ans. 92f. 
f The multiplicand to an improper fraction, the multiplier to a single one; 
make a fraction of the whole number, and so on. 

6. Multiply f of ^, by ^ of j^^j, and this product by i of 19. 

Ans, m. 
Reduce the multiplicand and both the multipliers to single fractioDs; 
then, multiply as before. 

7. Multiply IH, by f . Ans, ^V 

DIVISION OF VULGAR FRACTIONS. 

RULE. 

Prepare the fractions, if need be, as before directed in mal- 
tiplication; then, multiply the numerator of the dividend by the 
denominator of the divisor, for a new numerator; and then mul- 
tiply the denominator of the dividend^ by the numerator of the 
divisor, for a new denominator. 

Or, invert the divisor; that is, put the numerator in the 

place of the denominator; and the denominator in the place of 

Ve numerator, and proceed ^mTQ>\Vlv^V\!CA.tiQa; the products 

Lm *» ""'^tients; and i^ \t )afc «xi Veo^^o^^x ^xaKX!kSKi.^\.^^sisfc 



VULGAR FRACTIONS. 207 

EXAMPLE rOR ILLUSTIUTIOK. 

I. DiFide 8|, by If. Ans. 2U. 

3f If 29 X 9 « 261 

« 9 g" X 11 = 88)261)2ff . 

— — 176 



29 11 

8 9 



85 



88 
I reduced the dividend and divispr both to improper frac- 
tions, and then placed them as in multiplication, inverting the 
divisolr, (as per rule,) and multiplying the numerators together 
for a new numerator, and the.denomitiators for a new denomi- 
nator; this brought ^^ for the quotient; this being an impro- 
per fraction, I reduced it to its proper terms; the result was 
2§f , for answer. 

EXAMPLES. 

2, Divide f by J, Ans. 5f , 
Change the order of^, the divisor, and proceed as in multi- 

3. Divide 41 by f Ans. 46f , 
Make a fraction of the whole number; invert the divisor, and so on. 

4. Divide f of 28, by f of 9- Ans. 1^. 
Make fractions of the whole numbers; reduce the dividend and divi- 

sor, l^oth to single fractions, and work according to rule. 

5, Divide 6f by f of 4. Ans. 3||. 
— the dividend to an improper fraction; the divisor to a single 

one, &c. 

6. Divide 33 by 149, Ans, ^^, 
Make fractions of the whole numbers; invert the divisor, &c. 

7, Divide 3 of } of y»^ by f of |^ of 21. Ans. ^. 
Reduce the divisor and dividend, both to single fractions, and so on. 

SINGLE RULE OF THREE DIRECT, IN VULGAR FRACTIONS. 

RULE. 

Prepare the fractions, if need be, as before taught; then, state 
the question as directed in whole numbers, p. 109; and, as in 
that rule, multiply the second and third terms together, and di- 
vide the product by the first; that is, multiply the denominator 
of the first term by the numerators of the 2d and 3d, for a new 
numerator; then, multiply the numerator of the 1st term by the 
denominators of the 2d and 3d, for a new denominator; the pro- 
duct will be the answer required. 

Or, Invert the lat term, and multiply aW Wkie^ VettCk^ \.^%^'Ca- 
er, as taught in multiplication; the producX m\\ >q^ ^^ «dsw«^ 






208 VULGAR FRACTIONS. 

ia the same name with the 2d term, which reduce to its proper 
quantity, by case 8, Reduction^ 

EXAMPLE FOR ILLUSTRATION. 

1. If ^ of a pound of sugar, cost ^ of a shilling, what iviD 
28|lbs. cost? Ans. 1£ 168. 9d. 2qn. f 

28f 1 prepared the questioBi 

lb* s. 8 and stated it according to 

the rule given in wlide 

If ^ f :: ^1^ numbers; then, as direct- 
ed, I inverted the dimTf 

9 X 2^X 229 = 4122 and multiplied all three 

2X7 X 8 =112(4122(210(36 terms together; this brot 

336 V!^> ^^^9 ^^ ^^ ^^ ^ 

improper fraction, I re- 

762 duced' it to its proper 

672 terms; the result wasSd^ 

which was shillings, h 

^^ the 2d term was shUIingii 

Tlic Icurncr may bring the shillings to pounds, and find thi 
pence and farthings from the 90 remainder. 

EXAMPLES. 

2. If ajl yds, of broad cloth cost ISf dolls, what will 91JjdL 
«.orrjc to lit that rate? Ans. 463D. 49cts. ^^, or^ 

Reduce each term to an improper fraction, then state the questioot 
making the price the 2d. term; invert the divisor and multiply asdirected; 
it' the product is an improper fraction, reduce it to its proper terms, &c 

3. If /o of a gal. of rum cost 2s. 3d. what is 9i gals, worth, 
at that rate? Ans. 3£ lis. U 

Ueducc the price to pence, and make a fraction of it; reduce the 9} 
to an improper fraction; then state it, making the -^ the first tefou 
'J'he answer will come in pence. 

4. li'au acre of land be worth 29f dolls, what is the valac 
of 17} acres.^ Ans. g510 60ct3. 

Reduce the price and acres to improper fractions; then state the ques- 
tion, making \ acre the first term, and proceed. 

5. If 60 J- bushels of rye cost 40fD. what is that per bushel! 

Ans. 67cts. 2m. ^. 
Reduce the mixed numbers to improper fractions, then state the ques- 
tion, making -f bushels the third term. 

6. Suppose I buy muslin for 2s, 7id. per yd. what is tjie 
value of 6^ pieces, each containing 9^ yds. at that rate? 

Ans. 8Z. 5s. 4d. 2qn 

Reduce the 2s. TJd. to pence; then reduce the pence to an improper 

•*tduce the number of pieces, and the yds. in a piece, to m* 

ms, and muVt\p\y t\l^m\.o^e^^ve«^ \fiA2sA>^^^x^^&Qt of thCN 

and ^y da. ihe Ut. wvd v^^Oi^^^* ^ 
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7. Suppose you buy 10 tubs of butter for which you give 
56} dollars, and you sell out 5 tubs, containing 240f lbs. at 15f 
cb. per lb. and the other 5 containing 220}lbs. at 14Jcts. per 
lb. bow much is the gain? Ans. 13D* 35cts« 4m. f . 

Find what the 240f lbs, come to at 15fcts. making ^ lbs. the 
first term; then, find what the 220j^lbs« comes to at 14}cts. the 
difference between the sum of these and 56}dolls, will be the 
answer. 

RULE OF THREE INVERSE IN VULGAR FRACTIONS, 

RULB. 

Prepare the fraction (if necessary,) as before; then, state the 
question as directed in whole numbers, page 126, and as taught 
in that rule, multiply the Ist. and 2nd. terms together, and 
divide the product by the 3d' term; that is, multiply the deno- 
minator of the 3d. term, by the numerators of the 1st. and 2d. 
for a new numerator; then, multiply the numerator of the 3d. 
term by the denominators of the Ist. and 2d. for a new deno- 
minator, which place under the numerator for the anwser. Or, 

Invert the third term, and multiply all three terms together, 
as taught in Multiplication; the product will be the answer, in 
the same name with the 2d. term, which reduce to its proper 
quantity by case 8, Reduction. 

EXAMPLE FOR ILLUSTRATION. 

1. If 12 men, in 9f days, can frame a house; in how many 
days can 5 men do the same work? Ans. 23^| days. 

4 

I stated the question by the 
rule given in whole numbers; 
~ and, then, set down the terms, in- 

-i£> or^ 1 >i^Q verting the divisor, and multipli- 

13X39^X1=408 g^ th^jQ as directed, which 

1 X 4X5= 20)468(23f brought ^^ for product; this 

40 being an improper fraction, I re- 

68 duced it to its proper terms; the 

60 result was 23| days for answer. 

20=5 

2. ItS^ yds. of cloth, that is l^yds. wide, be suflScient for a 
suit of clothes, how many yards will it take to make a suit, if 
tbe cloth is only J wide? kc&.^^ " 

Reduce the mixed Bumbers to improper {tac&otA^^^\i 
18* 



39 



*^ 
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it, making the f yds. wide the first terniy and the ^ wide the 
third. 

;i. How much in length that is 9f inches broad, will make a 
foot stjuarc? Ans. 14)^ inchei 

Prepare the fraction, then state it, making the inches ia a 
i'ool (wido.) the 1st- term, and the inches in a foot (hroad,) 
the 2nd. niukc fractions of them, &c. place the 1st. term thor. 

i ■ 
4- How many yards of cloth that is Gs. 2d. per yd. must be 

given for 30 J yds. at 9s. 4d, per yd.? 

Ans. 45yds. 3qrs. -^^-^ or^ 

DECIMAL FRACTIONS. 

A Decimal Fraction is a fraction whose denominator is al* 
',\j\s an uiiit. or 1; with one or more ciphers annexed to it. 

Thus an unit, or 1, may be imagined to be^equally divided 
into 10 parl^, and each of these into 10 more, so that by aeon- 
;:.ii]:\I d- rirn:*! subdivision, the unit or 1 may be supposed to be 
ci.iilvjd in li», \U(). 1000, and so on without end, all being 
( -.'ial pari.-, and are called tenth; hundredth, thousandth, i:c 
])[ vf-: oi" a i;:iit or 1, 

h. dor.iinal fraction*, it is unnecessary to express the figures 
oi" tii3 doti'Tiriinaior, as they are always 1, with so many cipberSi 
; • tlicre o^r j.lacf'S or figures in the numerator. 

A deciij:;«l iVaction i? distinguished from a whole number by 
;. I'uinl called a se|)aratrix thus, .;J stands for ^j (three tenths.) 
.7^' lor {^■\^ or i .G48oror VoVo^o ^"^^'^ (^^" thousandths,) and> 
i!-.;uil)or siai:d::ior thus, 2058 is 26{^^^^, {26 and 58 hundreths.) 
14S.(KJ for J is,;;,y (148 and six hundreths.) and 2 LOGO for 
-ii(')"!o (-^ ""''^ ^^^ thousandth?,) kc. This last may be written 
^IX'i) whicli i". tlic same in value as 21.060. Observe, If the 
iiumcralor lia^ not so many places of figures as the denomina* 
lor has ciphers, make up tlie deficiency by prefixing ciphers 
thus ^f;,,- mn^t be placed .03 (three hundredths,) andyj'^j^ .009 
idne llio\3-a?i'lti»s, &c.) 

Ciphpvs ai the ri«:ht hand of a decimal fraction alter not is 
\ aiu2, tor .(), (JO, .600, or .6000 are each of tkem the same in 
value as you may hereafter see; but ciphers,at the left handcf 
n decimal fraction, decreases its value in a tenfold proportioo: 
^-^r ..5, is j^^, (iive leulVva,^ ot \ -Q^V* ^^^N^>ax«!w^^^llBL«.,1005 

r^^^ (live Ihouaaudlte,^ ^c* T^^c:\\ii^\^>^\^^^xi^^^\\^^^s>.'^ 
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lefl towards the right, and each figure takes its value from the 
distance it stands from the first or units place of figures. If it 
be in the first place after the decimal point, or separatrix, it 
is tenths; in the second, hundreths; in the third, thousandths, 
&o. decreasing in a ten fold proportion, as in the following 

NUMERATION TABLE. 

a 
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c _ fc« rti 
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•—I 0) rt S « fl 

m* a» ^ 'S P -^ 'O .2 
CJ •«-» fl G O C fl S 

Qj'S « PJ3 0) Pv2o 

765 4321,2 34 5 67 
Whole Numbers, Decimals, 

By this table it may be seen, that whole numbers increase to- 
wards the left, from the units place or point of separation in a 
tenfold proportion; so decimal parts decrease towards the right,, 
from the units place, or point of separation, in a tenfold propor- 
tion. 

Observe^ The magnitude of a decimal fraction compared with 
another does not depend upon the number of figures it con- 
tains, but upon the vajue of the first, or leAhand figure of the 
decimal; for example, a fraction beginning with any figure less 
than .9, as .8964, &c. if extended to any number of figures 
would not be equal to .9, 

Note. — The point of separation, or separatrix, is called the decimal 
point. Endeavour to understand tlie value of the fraction; it will save 
you much diiEculty. » 

ADDITION OF DECIMALS. 

RULE. 

Place the given numbers under each other, according to the 
value of their places, that is, arrange them so that the d&^\\Si7\ 
points may all be in the same column^ iVieii ^^^ ^"^ vci ^^^\>Cvs^ 
of whole namben; miodiog to set the po\ul in VXi^ «vx\Si^ %.TaKiOc| 
ijader those in the given number^ 
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EXAMPLE FOR ILLUSnUTIOir. 

Add into one sam the following nombere, yiz. 5984.62; 38.461 
181,0061; 395; 684.83 and .6954. 

5984«62 Here I placed the munben, keeping the poioi 

38.469 directly under each other; then,added as in wbol 

181,0061 numbers. In the Ist number of this question, thi 

39,5 decimal parts are hundredths; in the 2d. thou 

684.83 sandths; in the 3d. ten thousandths; in the 4tb 

*6954 tenths; in the 5th. hundreths; s^d in the 6th> tei 

thousandths. The amount brotight was 6929. 

6929,1205 1205. ten thoubandths. 





EXAMPLES. 




Yards. 


Miles. 


Lesigues. 


58.462 


1948,32 


8948.321 


8928.36 


1.085 


798.101 


148,4 


160.28 


61.002 


16.58 


.0046 


9. 


1.6954 


51.83 


164.12 


,768 


142. 


.3481 



5. Add 18.4, 19.25, 650.,19., .384, and 92482, together. 

6. Add into one sum, four hundred twenty-five, and three 
tenths; one hundred seventy-three and forty-five hundredths; 
one hundred ninety-five, and ^ve hundred sixty-seven thoo- 
sandths, and forty-seven and two tenths. Ans. 841.517. 

SUBTRACTION OF VULGAR FRACTIONS. 

RULE. 

Place the numbers according to their value, as taught in ad- 
dition, with the less under the greater; then,subtract as in whole 
numbers; place the point in the remainder under those in the 
given number. 

EXAMPLE FOR ILLUSTRATION. 

From 758.61 yards take 39.94721. Ans. 718.66279. 

From 758.61 Here, as directed, I placed the numbers. 

Take 39.94721 keeping the point,in the less number, under 

the point in the greater; then, subtracted ai 

Rem. 718.66279 in whole numbers; saying, 1 from 10 leave! 

- 9, ^c^ 
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JBXAMPLES. 




Dollars. 


Hoars. 


Minutes* 


From 654.364 


17,4869 


878.6564 


Take 54.3826 


1.987 


.9812 



5. From 69.48, take 8.692, Ans. 60.788 

6. From 1493.462, take 993.72 Ans, 499.742 

7. From 1, take .000001. Ans. .999999 

8. From seven hundred twenty-five and thirty-three hun- 
dredths, take one hundred thirty-five and four hundred and 
twenty-seven thousandths. Ans. 589*903 

MULTIPLICATION OF DECIMALS. 

RULE. 

Multiply as in whole numbers, paying no regard to the deci- 
mal point, till the product is obtained; then, point ofif so many 
figures from the right of the product towards the lef), as there 
are decimal places in the multiplicand and multiplier. 

Observe. If there are not so many figures in the product as 
there are decimal places, supply the deficiency by prefixing ci- 
phers to the left of the product, to make the number equal* 

Note. — To multiply decimals by 10, 100, 1000, &c. remove the point 
in multiplicand so many places to the right, as there are ciphers in the 
multiplier. 

EXAMPLE FORr ILLUSTRATION. 

1. Multiply 3895.62 by 12.8 Ans. 49863.936 

3895-62 I placed the question and multiplied as in whole 
12*8 numbers, paying no regard to the decimals till I 
had obtained the product; then, I counted the de- 



3116496 cimal places in the multiplicand and multiplier, 

4674744 which together were 3; then, I began on the right 

hand of the product, and counted off three figures 

49863936 towards the left,and there placed the decimal point; 

*«p-^- the result was, 49863 apd 936 thousandths, 



^v 
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2. Maltiply 4.98306by .0084 Aacu .041857704 

4-98306 Here, I maltiplied as before; and after obtam* 

.0084^. log the product, I coanted the decimal pliceiB 

■ the multiplicaDd, and multiplier, which I fovtf 

1993224 to be 9; then,! began on the right of the prododj 

3986448 and counting towards the left, found bat 8 ^[oni 

in the product; I prefixed one cipher to tlieM 



.041857704 of the product to make up the 9 places. 

EXAMPLES. 

3. Multiply 61.94, by 1.35 Ans. 8Sm 
There are 4 decimal places in the multiplier^ and multiplicand; Oat 

must he as many in the product. 

4. Multiply 84.69, by 87.4 Ans. 74O1906 
I have left the product for the learner to place the point. 

5. Multiply 2491. by 8-7 Ans, 2167L7 

6. Multiply 874. by .074 Ans. 64.676 

7. Multiply .000724, by .069 Ans. ,000049W 
Prefix ciphers to make up the number of decimal places. 

8. Multiply 16.95 dollars, by 3.84 . Ans. 65.0889 

9. What will 49.31b8. of tea come to, at 1.94 dolls, per lb. 

Ans. 95.642or95D.64cts.2a 

10. What will 71.5yds. of broad cloth come to, at 4-195 dolk 
or 4 dolls. 19cts. 5m. per yd? 

Ans. 299.9425 or 299D. 94cts. 2ji» 

11. Multiply 8.64 by .005 dollars or 5 mills. 

Ans. .04320 dolli 

12. Multiply .69 by 10. An5. 65 
Proceed according' to the note g^ven under the rule. 

13. Multiply .869 by 100. Ans. 86J 

14. Multiply .869 by 1000: Ans. 



DIVISION OF DECIMALS. 

RULE. 

Divide as in whole numbers; then,to value the quotient or to 
place the decimal point, 

Observe 1. There must be as many decimal places in the di. 
visor and quotient, (together,) as there in the dividend, (alone.; 
To find which, first, count the number of decimal places in the 
dividend; then, count the number in the divisor; and, make up 
what is wanting, to be equal to the number in the dividend. 
fr lotient, beginning to the right, and counting toward: 
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5. If the number of places in the quotient, are not so many 
at the question or rule requires, the deficiency must be supplied 
by prefixing ciphers to the left of the quotient 

NoTX. 1. When the dividend will not contain the divisor, add, or an- 
nex as many ciphers to the rig^t of the dividend as you please, so as to 
make it equal at least to the divisor. 

3. If there be a remainder, you may add, or annex, dphers to the divi- 
dend^and divide on; by so doaig,the quotient can be obtained to a great- 
er degree of exactness, 

3. To divide by 10, 100, 1000, &c. remove the decimal point in the 
dividend so many places towards the lefV, as there are ciphers in the 
divisor. 



EXAMPLE FOR ILLUSTRATION. 

1. Divide 522,99176, by 498.64 



Ans. 1.109 



498.64(552.99176(1.109 
49^64 



Here, I divided as in whole num- 
bers; and, after obtaining the quo- 
tient, 1 then proceeded to place 
the decimal point in its proper 
place. To do this, I first counted 
the decimal places in the dividend, 
which were 5; I then counted the 
divisor,this contained 2; now there 

.. -^ were 3 wanting to make up the 

number of places in the dividend; these I made up in the quo- 
tient, so that the decimal point came 3 figures from the right to 
the left of the quotient, as in the qu^tion, 

2. Divide 137-485, by 249.5. Ans. -55104 



54351 
49864 

448776 
448776 



249.5)137.485000(.55104 
12475 



12735 
12475 



2600 
2495 

10500 
9980 

520 



Here, I divided as before; and, 
as there was a remainder, 1 added 
ciphers to the dividend, and con- 
tinued the divisor to get the quo. 
tient more exactly, (see note 2d.) 
In this example, there were 7 de- 
cimal places in the dividend, and 
1 in the divisor; consequently I 



had to take 6 from right to left in 
the quotient,to make up the num- 
ber* 
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EXAMPLES. 

3. Divide 469.832, by 20.9 Ads. 22.48 
Divide as directedi if at loss where to place the decimal point, refer 

to the rule. 

4. Divide 89.2 by .8654 Ans. 103.07-I' 
Add or annex ciphers till you get the number of figures required; 

mind where you place the point. 

5. Divide 194.5 by 27.4 Ans. 70985 + 
Place the point in the quotient as directed in the rule. 

6. Divide 8.9453 by 946 Ans. .94559+ 

7. Divide .00049262 by .498 Ans. .0009894- 

8. Divide 8446.62 by .0075 Ans. 1126216. 

9. Divide 1. by .694 Ans. 1.4409 + 
Add ciphers to the dividend, and divide on. 

10. Divide ^648.248 by 34.82 Ans. 104.77 

11. Suppose 37.5yds of cloth cost $45, what is the worth of 
1 yd..^ Ans. 1.2 dolls, or ID. 3) 

Divide the 45. bv3.75 

12. Divide 8954. by 10. Ans 89*4 
See note 3. 

13. Divide 8954- by 100. Ans. 89.51 

14. Divide 8954. by 1000. Ans. 8.954 

REDUCTION OF DECIMALS. 

CASE I. 

To reduce a vulgar fraction to a decimal. 

RULE. 

Add, or annex ciphers, to the numerator, and divide hwk 
deneminator; the quotient will be the decimal fraction re- 
quired. 

XoTE. — Place the decimal point to the right of the dividend. "SVbe: 
the division is ended, point off the quotient, as taught in division. 

EXAMPLE FOR ILLUSTRATIOiY. 

!• Reduce I- to a decimal. Ans. So 

/ 

v;)7.000(.8T5 

G 4 As directed, I placed a point to the right c 

the dividend; then, added a cipher and divide: 

CO by the denominator, continuing so to do till I 

56 found the result, ^hich, (after placing the poi:! 

by rule,) was -STo thousands, the same in valut 
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EXAMPLES. 

2* Reduce f to a decimal. Ans. .75 

•*)3.0(7 and, proceed. 

8. Redace ) to a decimal. Ans. .5 

4. Reduce i to a decimal. Ans* .25 

5. Reduce ^^ to a decimal. . Ans. «503225 + 

6. What decimal is eqtial to f . Ans. .5555 4- 

7. Reduce j^^ to a decimal. Ans. ^0035569 + 
S. Redace i of ^ to a decimal. Ans. .7875 
Reduce ^ ot -^^ to a single fraction, ^nd proceed as before. 

CASE II. 

To reduce money, weights, measures, &c. to the jdecimal of 
any given denomination. 

RULE I. 

Reduce the given money, weights, measures, &c. to the low- 
est denomination mentioned, for a numerator or dividend; then, 
reduce the integral part to the same name for a denominator, 
or divisor; reduce this fraction to a decimal, by case 1st. the 
result will be the decimal required. 

RULE II. 

Place the several denominations given under each other, be- 
ginning with the lowest, and ending with the highest; then, di- 
vide each of them, (commencing at the top,) by its value in 
the next denomination, annexing the quotient to the succeeding 
number, (if any,) the last quotient will be the decimal re- 
quired. 
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EXAMPLE FOR OLUSTRATlOir. 

1. Reduce ISs. 9d. 2qr8. to the decimal of a povnd sterliDg. 




d. qrs. 
9 2 



960 



960)758.00000 (.78758 
6720 Decimal. 



By Rule 2. 
2,0 



8600 
7680 



12 



9.5000 



•20 15.7916 



.78958 



9200 
8640 

5600 

4800 



Ads. .78958 
I first reduced the 
given 8am to the low- 
est name mentionid, 
for a numerator, or 
dividend; then 1 risAh 
ced the poand to tbe 
same name for a de- 
nominator, or divisoi; 
this fraction, I reds* 
ced to a decimal hjf 
the last case, miodkf 
to place the point ■ 
its proper place. 

By Rule 2. Ab di- 
rected, I placed the 
denominations under 
each other, begiono; 
with thefarthiDgs;theB 
I divided b j 4, tbe 
farthings in a peDDj» 
12, the pence in a 
shilling; and 20, tbe 
shillings in a ponod 
this brought the same 
decimal as the fint 

method, and is moch 

shorter. The Icanici 
may work by eiliier 

EXAMPLES. 

2. Reduce 7S' 9d. to the decimal of a pound. 

Ans. .3875 
Reduce the 7s, 9d. into pence, and the pound into pence, and proceed 
as before; or by Rule 2, place the shillings under the pence; and divide 
by 12 and 20. 

3. Reduce 5s. to the decimal of a pound. Ads. .25 
The g^ven sum for a num. and the shillings in a J£. for a denom. &c. 

4. Reduce 5s. 6|d. to the decimal of a pouod. Ans. .278125 
The farthings in the given sum for the num. the farthings in a £. for i 

denom. Or by Rule 2, place the farthings, pence and slumngs as direct* 
ed, and divide. 

Heduce 19£. 10s. 6id. to a decimal. 



8000 
76S0 

320 
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Find the decimal of 10s. d^d, as before, then prefix the 19£. to it. 

6. Reduce 75 cents to the decimal of a dollar. Ads* .75 
The given number of cents the num. and the cents in a dollar the de- 
nominator. 

Note. — ^When there are shillings only, divide by 3, and place the deci' 
mal point to the left of the quotient; the result will be the decimial re- 
quired. 

7. Reduce 18 shillings and 19 shilliogs to the decimal of a 
pound. Ans. .9 and .95 

Yoa may divide by 2, add a cipher when you divide the 19. 

8. Reduce 20 grains to the decimal of a pound, troy- 

Ans. ,003472 + 
The given number of grsuns for a numerator, and reduce a pound to 
l^rahis, for a denominator, and proceed on as before. 

9. Reduce 12 drams to the decimal of a pound avoirdupois. 

Ans. .046875 
Reduce the pound to drams for a denominator, &c. 

10. Reduce 2qr. 211b. to the decimal of a C Ans. .6875 
The lbs. in the given sum for a num. and the lbs. in a C. for a denom. 
Ill Reduce 5 inches to the decimal of a foot. Ans. .41666+ 
The inches in a foot will be the denominator; or, work by rule 2. 

12. Reduce 45 yds. to the decimal of a mile. 

Ans. .025568 + 
The yards in a mile, for the denominator. 

13. Reduce 1 foot 9 inches to the decimal of a yard. 

Ans. .58333 + 
By Rule 2, placed thus, 12|9. ^ A 

14« Reduce 21 gallons of wine to the decimal fwk hhd. 

A^>jJ8333 + 
The gal. in hbd.of wine for denom. ' """J^ 

15. Reduce 20 perches to the decimal of an acre. " 

• Ans. .125 

16. Reduce 3 calendar months to the decimal of a year. 

Ans. .25 

17. Reduce 4 days to the decimal of a week. 

Ans. .571428 + 

18. Reduce 48 days to the decimal of a year, allowing the 
yesiT to contain 365^ days. Ans. .1314168 + 

Reduce the ^ to a decimal, annex it to the 365, for a denom. 
19* Reduce 3i calendar months to the decimal of a year. 

Ans. .270833 + 
Reduce the i to a decimal, and annex it to the 3 mo. && 

CASE III.. 
To find the value of any decimal fraction in money^ wei^Uts^ 
meatureS) &c. 
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RULB. 

Multiply the given decimal by the number of parts in the 
next inferior denomination, and point off so many places ir 
ligures for decimals, from the right hand, as the given decimal 
consists of; then, multiply the remainder by the Dezt iDferior 
dciiOmination, and point oQ* as before; thus proceed, till yoc 
have brought the question into the least part of the integer; 
tlic several denominations standing to the left hand will be the 
ansuer. 

EXAMPLE FOR ILLUSTRATION. 

1. What is the value, or proper quantity of .9684 of a poani 
■•^tcrhng? Ans. 19s. 4d. 1.664qR. 

£. 

2Q The question being the decimal of a pouni 

I multiplied by 20, the shillings in a pooDii; 

ft. l!J,liG80 then, pointed off according -to rule, and msi' 

22 tipiied by 12, the pence in a shilling: poiotia; 

off as before; then, by 4, the farthings in B^yet 

('.. -i.nlCO "3'> ^° *^^^ .9684 of a £. is equal to 193, 4i 
4 Iqr. and .664 (thousands) of a farthing remaifl- 
der. 

c.v. l.i'tAn 



EXAMPLES. 

;l\ What is the value of .56-i of a £ sterling.^ 

Ans. lis. 3.12(1. 

Tiic shilllngg in a pound, 8cc. there will be 3 figures to point off. 

ij. What is the proper quantity of .89 of a shilling? 

Ans, lOs. 2.72d. 

Tiie pence in a shilling, 8cc. place the point by rule, 

4. ^Vhal is the value of .0548 of a £J Ans. Is. 1.152<1. 

5. What is the proper quantity of .898 of a dollar, N. 1./ 

Ans. 89cts, Sm. 

The cents in a dollar, 8:c. 

6. What is the proper quantity of .658 of a cwt..^ 

Ans. 2qrs. 17lbs, lloz. 2.176 dr. 
The qrs. in a C. lbs. in a qr. &c. 

7. What is the value of .79 of a pound troy? 

Ans. 9oz. 9pwts. 14.4gr. 

The ounces in a pound troy, &c. 

^ is the value of .162 of a yard? Ans. 2.59208. 

£n in a yard, &c. 



\ 
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9- What i3 the proper quantity of .598 of a mile? 

Am. 4 Fur. 31po. Ijd. 2ft. 11.2Sin. 
The furlongs in a mile, &e. 
I 10. What ia (he proper quantity of .64 of a yd.? 

Ans. 2 qrs. 2^Da. 
^1, What IB the value of -7 of a footi' Ans. Sin. 1.2 b. c. 
What is (he proper quantity of -485 of an acre.^ 

Ana. IR. 37.6P. 
"l3. What is the value of .89 of a hhd- of wine.» 

Ana. 56.07giil, 
I, The gallons in a hlid, of wine. 
, 14. What ia the value of .078 of a chaldron of coai.^ 

Ans. 2B. 3.232 pks. 
ISi What is the properquantlty of .084of aday? 

Ans. 2H. Om. 57.6sec. 
Ll6- Wbtt is the proper quantity of .004 of a year, allowing 
(■year to contain 3G5i days? Ans. 16D. IH. 42min. 14.4sec. 
" e diya in a year, &c. Mind and reduce the J to » decimal, and an- 
il to tbc 365^ 
pote.1 — Addition and sabtraction ot decimals of dllFerent denomina- 
Riay easily be pcrAii-nied, after the deoimala are reduced to CtieLc 
:t quantities. 

EJtAllPLE.'?. 

. What ia the aum of 323 of a £. .41 of a shilling, and .6 

t a penny.'* Ans. 6a. Ild.0.16qr8. 

£ s. d. s. d. qr. 

.323 41 C .323 of a £. 5 2.08 

20 12 4 .41 of a s. 4 3.68 

.6 of a d. 2.40 



G 11 0.16 
e. d. qr- 



« 6.460 d 4-92 qr 24 
12 4 

d 5.520 qr3.68 
4 

qr 2,080 

Here, I reduced each decimal to its proper quantity, as be- 
fore taught] and then, added them t^ether- 

18. What is the aum of .293 of a £, and .94 of a shilling! 

Ans. 6j. 9d. 2.4qrs. 
Reduce each to its proper quantity; then, add Ihem together, 

19. What ia the dilTerence between .894 of a £ and .641 of 
a shilling? Am. VTa. 14- ^.Vl'^CxQ) 

Find their value, then deduct the less ftoTO-ttve ^e*V.w- 
19 ' 



I.:. 

J .5 


s. d. 
1 : 6.4 
12 


C. qrs. 
:: 2 1 
4 




184 


9 
2^ 
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20- What is the difference between .094 ofa £ and .94 of a 
I'arthing? Ans. la. lOd- hSqa. 

THE SINGLE RULE OF THREE DIRECT IN DECIMALS. 

RULE. 

inhere are vulgar fractions in the question, redace them to 
ilacimals; and, then, state and work the question, as taught in 
whole numbers, p. 109; when performing the operation, parti- 
cular attention must be paid to the right placing of the decimal 
points; otherwise^ the true result will not be found. 

EXAMPLE FOR ILLUSTRATION. 

1. If 1.51b. of sugar, cost Is. 6-4d. what cost 2C. Iqr. 14-26? 

lbs. Ans. 13je2s. 2.12d. 

14;26 Having stated the qaes- 
tion, as directed, I reduced 
the 3d term to lbs. and an- 
nexed the •26 (hundredths) 
ofa pound to the product: 
then, I reduced the 2d term 
266.26 to pence, and annexed the .4 

18.4 (tenths) to them. Here, I 

. ■ left the question for the 

l.rriifir to work out. Observe, the product of the 2d and 3d 
terms will be 4899.184, this must be divided by 1.5, the first 
tcriii: the quotient will be 3266.12; this, according to rule, 
i- pfiice; which bring into pounds. Note, when dividing by 12 
ri.crc will be 2 pence remainder, to which the decimal 12 most 
l.c annexed; and so on. 

EXAMPLES. 

iJ. if 1 Gfallon of molasses cost 2s. 6.4d. what cost 48.3 gal- 
ion^ at tliat rate? Ans. 6£. 2s. 4d. 1.28qr5. 

I'l.e 48.3 g-al. the od. term; bring the 2s. to pence, and annex the de- 
c'-n-ial .4, then proceed; place the decimal point in its proper place; ob* 
sen c, muUiply the decimal of the pence, 32 by 4, to bring the farthings. 

3. Suppose 3Jlbs. of sugar cost .75 dollars, what is the worth 
of Icwt, at that rate.^ Ans. 24 dolls. 

TI-3 IC. must be the 3d. term; reduce the ^ to a decimal, and annci 
v: tc the 31b. and go on; remember the decimal point; 

4. If 14| yds. cost 3576 dolls, what will f of a yd. cost? 

Ans. 1.818-f D. or ID. 81cfs.8m.+ 

both j to a decimal, and annex one to 14, make the decimal of 

the i of a yd. the 3d. term. 

5. Su"** ' "^ny a hogshead of honey, containing 96.5 gal- 
loQSf f lUod; what does it come to.^ 

K\ia. 5^.9^SD, Qi: 56D. 93ct8 5ro. 



INVOLUTION. 22a 

6. If 12^C. of sugar be bought for 9.75 dolls, per C. what is 
the gain or loss, if sold for 12..5cts. per lb.? 

Ads. 53D. 12cts. 5m. 
Reduce the J to a decimal; annex it to the 12C. for the 3d. termj af- 
ter finding the cost of the sugar, state it again, making 12.5cts. the 2d. 
term, 1 lb. the 1st. &c. 

7. If 500^ bushels of flax seed be bought for 628.50 dollars, 
and then put up into casks, containing 7 bushels each; how 
many casks are there, and how much is the gain, if sold at 12.61 
dolls, per cask, deducting for the cost of the casks $.90 each^ 

Ans. 71.5 casks, and the gain v@208.76cts. 5m. 
The } as before; bushels divided by 7, will give the casks, then de- 
duct the .90 dolls, from the price the seed was sold for, per cask^ and 
find what the whok: comes to; the difference between this and the cost 
will be th^ gain. 

8. If I buy 3 puncheons of rum, containing as follows — 
104-5; 97.4; 92. 6 gallons; what does the whole come to, at 
6s. 6.4d. per gallon.^ Ans. 96£* 4s, Od. 3.2qrs. 

The whole number of gallons the Sd term; 

9. What is the value of 6f pieces of muslin, each containing 
20.7 yds. at .24 dolls, per yd.? Ans. 33D. 53cts. 4m. 

The number of pieces, each so many yards, the 3d. term. 

10. Suppose a person owes 3576-25 dolls, and his property 
is found to be worth only 1945.48 dolls, what can he pay upou 
a dollar? Ans. .544 of a doll, or 54cts. 4m. 

The debt the 1st. and 1 doll, the 3d, term, place the point right. 

11. Suppose a man owes \V. 645- 62 dolls. M, 297-21 dolls, 
and B. 169-84 dolls, and his property is found to be worth 
795.75 dolls, what can he pay upon the dollar? 

Ans. .715-f-of a dollar. 

The sum of tlie debts the first term. 

iVbfc. — To find each man's share of a debtor's property, you have only 
to multiply each debt by what a dollar will pay, as found in the last ex- 
ample; the product will be his proportion. By this method, the estate 
of a bankrupt can be divided among his creditors, without the tedious 
operation as in fellowship; likewise, the taxes of a town, &c. can be ap- 
portioned by this method, and it may be called a short method of per- 
fbrming Fellowship. 

INVOLUTION OR THE RAISING OF POWERS. 

Involution, &c. is the multiplying any ngmber by itself, and 
that product by the same number, and so -on. The several 
products are called powers, for example: 

3x3=9 the 2d. power, or square of 3« 
3x3x3=s27 the 3d. power, or cube of 3. 
Bx8x3x3as81 the 4th. power, or biqaaii^V^ ol^^^^L^* 
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EXAMPLES. 
What is the square* of 84? Ans. 7036 

Multiply 84 by 84. 

What is the cube of 38.4? Ana. 56623.104 

Multiply 38-4 by 38.4 and that product by 38.4. 
What is the biquadrate of 24.^ Ans. 331776 

24x24x24x24. 

EVOLUTION, OR TIIE EXTRACTING OF ROOTS 

Evolution, &c. is the reverse of InvoIutioD; it is fiodiif 
the root of any number or power, v^hichy by a continual vod- 
tiplication into itself, will produce that power; for example; 
9 is the square root of 81; because 9 multiplied by 9, prodace, 
81; and 3 is the cube root of 27, because 3x3x3=81, &c 

EXTRACTION OF TIIE SQUARE ROOT. 

The extraction of the square root is the finding of sncbi 
number as, being; multiplied by itself, the product will be eqoi! 
to the given number; thus, the square root of 64 is 8, coDse 
quently, 8 times 8 are 64, as in the following table: 



Roots. 


1234 5|6 7 8 9 


Squares. 


1 1 4 9 16 25 36 49 64 81 



By this table, you will see the root and squareof any number 
from 1 (o 9. 



RULE. 



1. Point off the given number into periods of two figures 
each, beginning at the units place; placing a point or dot over 
llie units place, and another over the place of hundreds; and 
so on, placing a point over every second figure. If there be 
decimals, point them off, in the same manner,from the decimal 
point towards the right hand, placing the first point or dot over 
the second figure from the decimal point; and likewise, over 
every second figure, to the end; and if there be an odd figure 
add a cipher to make up the period. 

2. Find by the table, or your own judgment, the greatest 
square number that is contained in the first or left hand period, 
placing the root of it as a quotient, and likewise as a divisor, 
then, place the square of the number under the first period,and 
subtract it from said period; and, to the remainder, bring dowD 
the P**"* '^'»-riod, or two figures, for a dividend. 

of a number U thte ^redact aiising from iU being mui- 
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3. Double the^quotient or root, and place it for a divisor, on 
the left hand of the dividend; here, judge how often the divi- 
■eor, (allowing one figure more to stand to the right of the di- 
visor,) is contained in the dividend; set the number thus found 
in the place of the quotient, as in common division; and also, on 
the right of the divisor, (where you made allowance for a figure 
to stand,) multiply the divisor by this last quotient figure, plac- 
ing the product under the dividend; and then, subtract it from 
said dividend^ and to the remainder bring down the next period 
(or two %ares;) proceed to double the figures found in the 
root, and thus continue the operation till you have brought 
down 'all the periods. 

Note 1. — If the given number be not a perfect square, there will be a 
remainder after all the periods are brought down; in that case, you may 
add (two) ciphers to make up the perlod,and bring them down as before; 
mnd thus continue the operation till you get the answer or as many figures 
fts are necessary. 

2. To place the decimal point, observe: There must be as many fig- 
ures to the right and left of the decimal point in the root found,as there 
were periods to the right and left of the decimal point in the given num- 
ber. 

EXAMPLE FOR ILLtJSTRATION. 

1. What is the square root of 245025? Ans. 495 

• • • 

4)245025(49^. ^^ directed in the rule, I pointed oflf the 

" given number into periods of two figures 

' QO>Q-A each, and then sought the greatest square 

Qm number contained in 24, the left hand period, 

^Q^ which T found to be 4,(for 5 times 5 are 25,) 

' aQ"\AQOK which is more than 24, the given number. I 

AQot placed the 4 as a quotient, ani likewise as 

^^*^ a divisor, and multiplied it, placing the pro- 

7 duct 16, under the 24; then I subtracted the 16 

" from 24; and, to the remainder, brought down 

the next period 50, annexing it to it for a dividend; 1 next dou- 
bled the last root 4, placing it beside the dividend, and sought 
how often this number (allowing a figure to stand at the right 
of it) would go into 850, which being 9 times, 1 set this beside 
the root last found, and likewise to the right of the divisor, 
(where 1 made allowance for a figure to stand) which made 89 
for a divisor; I then multiplied this by 9, the last figure in the 
root, and placed the product under the 850; this produced 801, 




I 
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Tsubtracted fromtlie S50, iB4lolhereinaiaderli?!wht 
iovia llin next period S5, which made Ihe next dividtiid 4K£ 
I i}(Miblc[| the root again, that n, the 49, placing it besiile 1^ 
ilivlileod, aotl codgbt how often liia dirisor (allowing a 6ganii 
«tani] to the right, as beforo) «voald go iaio the dividend, «lil^ 
J foand to tie 3 titnee; this I set in Ibe place of the q i mltea j 
and likewise to the right of the dirideod, and tDoltiplteil it h 
Uie root last foond, the product or which I pot ODtJer Ibe !■ 
■litidend; here I hadO remainder, which showrd thai Uw ma 
nninber nas n perfect square. To prove this qneation, oMj^ 
Ibe root 493 b; 4£>5| that is, square it, and ;oa vrill fane t^- 
gtvea aamber. 



S. What ia the square root of 84631.632 Aoa. S9036 

3)S465i.632()(3909 When I pointed off the qae3li<m,lBM 
4 O,toinakeup the period. You nttlseeirt 

■ I proceeded when it went UmH: 

49)446 placed an with the root Touod, ood U 

441 wise lo the right of the divisor, aod IM 

■ — brought down another period; the leanv' 

5809)35163 will proceed nilh the qncslion aa directsi 

to the rule till the result is obtaioedi to find the last figure, adl 
two ciphers, to make a period, and work on, 
3. What is the square root of 427716? Aw;. 



12J)6!7 

4. What is the §qt]are root of 18671041T Aas. 4M1 

4)18671041(4 

10 Double the root last rounil, ud place it beside Ili« di- 

•— — vidend, &c. 

)U7 

5. What is the square ropt of 974169? Ans. S67 

6. What is the square root of 393673? Ane- 629 and Siren 

7. What is the square root of3S4-927? Ans. 19^1 & 3749 c. 



iwLt' 



and 176 ran I 

len (ill 70U get Ibe answer. 
■ is Ihe square root of .000643? 

Ans. .02335 and 3775 r 



SQUAItE ROOT- 



, What ia the square rool of 401C016? Ana. 2004 

APPLlCATiOS. 

K. What is the mean proiiorlioaal between 3 and 12.' Ana. 6 
ThlplythetwonumfaerB together, and eitraot the scjuarerootof the 

, If the content of a circle be 4761 rods; what ia the side 
tiquare, whose supertidal content ahali be equallhereto? 

Ans, 09 rods 
TBCt the square root of the given content. 
. Suppose I huve a^rJen,inan oval form, containingSA. 
[■16F. and wish to make a square one of the same con- 
ehow many rods must the length of a side be? 

Ans. 21.334 rods, 66S4 rem. 

^ 'csinto perches, itnd extract the square root of them. 

i"What is the diameter of a circle, whose conlent is 2 acres, 

} rods of ground! Ans. 20.18+ 

" " 7 is to 453 so is the given content to the square of llie cMa- 

;l the square root of the result for the nnswer. 

(,' Suppose a hoase kuowa lo be 30 feet high, stands upoa 

Elpposite side of a river or airenm, 48 feet wide, how many 

la It from the opposite side of the stream lo the lop of the 

6? Ans. 56feel, 7.2in. 

■are the width of the strearn; squnre tlie hei^lit uf the houset ndd 

ntiductg together, an<[ extract the square root bf their sum. 

', If a ladder 44 feet long, be so placed as just lo reach the 

_ a house, while the foot of the ladder is 29 feet from the 

ttion, how high is (he house? Ans. 33-09 feel, 519 rem. 

■e the length of the ladderi square the distance from the foundii^ 

en, extract the square root of the d'lfi'erence between the two 

. Suppose a flag staff, whose height is unknown, be bro- 

st of wind somewhere near the middle, which by 

a the ground 2G feet from the foot of the pole or 

Kand the broken pieces found, (by measuring) to be 47 feel; 

ng is the flag staff? Ans. S6.15feet4- 

■e the 47: square the 26; then, e.^traot the square root of the 

e of their products; the result will be the aiaiiding p»r^ which 

the length of the broken part, will be the answer. 

" 18. If two vessel! sail from the aame place^d one sails due 

,«OUtfa 45 miles, and the other due east 54 iflBe, how far ore 

Ihey apart? Ans. 70.29 milM. 

Sane like the 5th example. , 

I 19. Suppose that Ibe Iraoayerae or ^ongeW &tim«\.«« 
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oHip«i$ or oval be 32 feet, and the conjugate or shorteBt diame- 
ccr ei, what is the diameter of a circle, equal thereto? 

Ans. 27.7 feet.4. 
xUiiii-^'.v ihc two Jiamclers together, and extract the square root of the 



9\" \ • •• 



Vv> V\ VUACT THE SQUARE ROOT OF A VULGAR FRACTION. 

RULE. 

;: . : . ..^ .»... ■■-;.-• v"i :o il« lowest terms; and.if it be a mixed 
■.■ v". «*:. Vi*. .-.i" .: :*^ rtn in^proper fraction; then, extract the 
, :-,. ;v ; ; :rc r.un^.cr.r.rr fi?r a new numerator; and the 
* - V ■ .- : : . i* .* r.-...- .^u r for a new denominator. j 

* V,- V -Ti- r.-:: c :"-•/_ ^ Ans. -J-. 

. >.•.'.,-.? !.-ne*: lerni. br case 2, reduction ol' 

.. V .:•;• :c*j'.:ivill be -^-/: liiec extract the square 

. . . .: Ui^v numerator; and of SI, for a new denomi- 

' t. - .::e square root of J^O? Ans, f 

.* T';..ct:on to its lowest terms, then proceed as directed. 

■ ' ' i: ..* the square root of -J?^ J? Ans. fj. 

■v ji.it is ilio cquure root of 7J.' Ans. 2-3-. 

^■ . .J I'.ip '^'ivtiu number to an improper fraction, Sec. Observe, if it 

.. ...» xi\ ■r.ipiopcr fraction, reduce it to its proper terms. 

s '.i. If I In; JiuctioM be a surd, that is, anumber whose root can never 
'.- »-viclly fouij'.I: IlccUice tlie fractional part to a decimal, and annex It 
.' '.'.J whole number, (if any be given,) and extract the square root there- 

.3. What is Ihe square root of 14?? Ans. 3.779 and 4873 rem. 

iJrMluce tlio ^ to a decimal; by case 3, reduction ol* decimals, 
.ir.d :tnncx (hit nvsult to the 14; then, extract the square root 
<.l that iMiinbcT. 

0. VVliat is the square root of SG^Jf? Ans. 9318 and 11610r. 

rXTUACTION OF THE CUBE ROOT. 

To extract the cube root, is to find out a number, which be- 
ing multiplied into ilself, and again into the product, will pro- 
duro the given number. 

''■ V$abe root of 125 is 5; consequently, 5 multipiied by 0, 
ilproduct again by 5, produces 126, as in the folio ^vi::ir 



|g|3|4|5|6 |7| b "■ o 
I 8 ( 27 I 64 ( 125 ( 216 1 343 [ S12 r->« 
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A cube is any number, multiplied by its square. 
To extract the cube root. 

RULE. 

1. Separate, or point off, the given number, into periods of 
three 6gure8 each, placing a'point over the first, or unit figure, 
and likewise every third figure from the place of units, to the 
left; and if there be decimals, over every third figure from the 
decimal point, to the right. 

2. Find the greatest cube in the left hand period of the given 
number, and place its root as a quotient 

3. Subtract the cube thus found from said period; and, to the 
remainder, bring down the next period, or three figures, and 
call this the dividend. 

4. Multiply the square of tl^e quotient by 300, and call it the 
divisor. 

5. Seek how often the divisor is contained in the dividend, 
and place the result in the quotient. 

6. Multiply the divisor by the last quotient figure, and place 
the product under the dividend. 

7. Multiply the quotient figure or figures obtained before, by 
the square of the last quotient figure; then, multiply the pro- 
duct by 30, and place the result under the last. Then, find 
the cube of th^ last quotient figure, and place it under the two 
last products; the sum of these, call the subtrahend. 

8. Subtract the subtrahend from the dividend; and, to the re- 
mainder, bring down the next period, or three figures, for a 
new dividend* 

Then commence again, by multiplying the square of the quo- 
tient by 300, for a divisor; and so on, till the whole is finished. 

Note 1 . If the subtrahend is greater than the dividend, you must make 
the last quotient figure one less, and form a new subtrahend by the rule; 
and so do, until you can subtract the subtrahend from the dividend. 

2. If the decimal places do not consist of an even period, or periods; 
that is, if there be one or two odd figures, you may add ciphers to the 
decimal, to make up an even period. 

3 . Place the decimal point in the cube root, as directed in the square 
root; note 2. 
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EXAMPLE FOR ILLOBTRATIOW. 

1. What is the cube root of 268386. 125f Ads. 615 

268336.125(64.5 
6x6x6r« 216 

6x6x800-Bl0800)52d36 IstdWidead. 

43200 

4x4x6x30— 2880 

4x4x 4rB 64 



46144 Istsnbtrahend. 



64x64x300a-128800)6192125 Sod diTidend. 

6144000 

5X5x^xS00:»« 48000 

5x5x5= 125 



6192125 2ad sobtrahend. 







According to rule, I pointed off the sum into periods of 3 figures 
each, beginning at the units place; I then sought the greatest 
cube in the left hand period, (268,) this by the table is 216, and 
the root 6; the 6^ I placed as a quotient, and subtracted the 
cube from said period; I then brought down the next period, 

S336,) and annexed it to the remainder; this, I called the first 
liridend; I then multiplied the square of the quotient, (6,) by 
300, for a divisor, this broaght 10800; I sought how often the 
divisor was contained in the dividend, which was 4 times; I mal- 
tiplied the divisor by it, placing the product, (43200,; under the 
dividend, and then multiplied the square of the last quotient 
figure, (4,) by the quotient obtained before, (6,) and that pro- 
duct by 30; here, I got 2880; 1 placed this under the other, and 
then cubed the last quotient figure, (4,) the product, (64,) I 
placed under the other two, adding the whole together for a 
fin^ * ^ this brought 46144, this subtrahend I subtracted 

dividend, and brought down the next period, 

9w dividend; here, I commenced the rule again, 

the sqjaw^ 0^ W^ c^^>Afc\sX^V&V:;^\y5 ^ift^ <[<« t 
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new divisor; this brought 122880. I sought how often this di- 
visor was contained in the dividend, which was 5 times; I mul- 
tiplied the divisor by this, and placed the product 6144000, un- 
der the 2d dividend; then, I multiplied the square of the last 
quotient figure (5) by the quotient obtained before, (64,) and 
that product by 30; placing the result (48000) under the last; I 
then cubed the last quotient figure, (5) and placed the number 
(125) under the other two products, and added them together 
for a new subtrahend; by subtracting, I got remainder^ which 
shewed the number to be a perfect cube- 

EXAMPLES. 

2. What is the cube root of 946967-92? 

Ans. 98.2 and 1752 rem. 

. . . i pointed off the given number 

946967,920(9 into periods of three figures each, 

9 X 9 X 9 «■ 729 and as there were two figures in the 

decimal, I added a cipher, as direc- 

)217967 1st dividend, ted, to make up the period. By 
examining the question, the learner will see that I have gone according 
to rule, to which strict attention must be paid, in order to find the re- 
sult. 

3. What is the cube root of 41063625? Ans. 345 
. . . I have pointed off the number, according to rule; the 

41063625(3 first period is 41, the greatest cube contained in this is 
27, and its root 3; proceed on, carefully observing the 
rule. 

4. What is the cube root of 6250072? 

Ans. 8.55 and 40825 rem, 
When pointing off the decimal, add two ciphers to make up the pe- 
riod. 

5. What is the cube root of 91-125? Ans. 4.5 

6. What is the cube root of 19248832? Ans, 268 

7. What is the cube root of 44869.482.? 

Ans. 35.5 and 130607 rem« 

8. What is the cube root of 48787.170264.? Ans, 36.54 
Proceed to find the 4th figure, as you did the second and third; you 

-will find the third divisor thus: 365 X 365 X 300; proceed. 

9. What is the cube root of ,000094827486.? 

Ans. .0456 and 8670 rem. 

Placed and pointed off thus: .000094827486(4 

APPLICATION. 

10. If the statute bushel contain 2150-425 cubic or solid 
inches; what is the side of a box, in form of a cube, that shall 
contain a busheli' Ans. 129 inches and 3736 rem. 

or mQte e^LCl^l'it'ft^l \\v.x^^si, 
Bxtnct the cube root of the glyen number. 
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232 CUBE ROOT. 

11. Suppose a piece of marble in form of a cube, coDlals 
21952 solid inches; what is the superficial content of on«of its 
sltles? Ans. 784 ioches, 

Extract the cube root of 219S2j then, equure tberoot thas found. 

12. Ifa cannon-ball, 4incheB in Jiameter, weigh ISIbs^what is 
the weight oi'anolher ball, that measures 8 inches.' AQS.96Ibs. 

Say, as 121bg, is to the cube of 4 so is 961bg. to Etc. Extract the cube ' 
root of the quotient, for the diameter required. 

13. Ifa ball, or glohe. of silver, 4inchesiodiameter, be worth 
192 dollars; what is the worth of another, whose diameter la 
8 inches. Ans. 1536 dolls. 

Sav, aslhe cube of 4 inches is to S19^ sols tbe cube of 8 inches to &c 

14. Suppose jou have a box, in form of a cube, whose side 
measures 3 feet; what is the side of another box, that shall con- 
tain 4 times as much." Ans. "Uefl. and 149824reni, 

Multiply the cube of the given aide by the proportion 4, and extnet 
the cube root of the product. 

15. If I hare a cask, 42 inches long, and 30 inches bsng di> 
ameler, and I wish a cooper to make another of the same ebBfc, 
that shall hold just three limes as mucli; what will be (be di- 
men^ionH of said caek.' Ans. The length, GO. 5 inches and 

618875 rem. and at the bung diameter 43.2 in. & 3784S2 r. 

Multiply the cube of the length byS, ftnd extract the cube root of^e 

ptoductj proceed llie same with tlie bung diameter, 

TO EXTHACT TUli CUBE BOOT OF A VULGAR FHACTION. 

Observe the same directions that were g-iven in the square root A 
I for preparing the fractions; then, eslracl the cube root of ibfl 1 
rnutneralor for a new numerator, and of the denominator for* 
I new denominator. 

EXAMl'LES. 

1. What is the cube root of ,f2 j? Ans. }. 
Reduce tlie fraction to its lowest lemis; and then, proceed according 

grille. 

2. What is the cube root oC-^-^t Ans.f. 
Koteif thcfmctionbe a surd, reduce it to adecrmaiandutnesit to the 

' srhole number, (if any,] and extract the cube rout of it. 

S- What is the cube root of 4f.i' Ans. 1.61 and 48941 rem 
Reduce the f to a decimal, you may get 6 figures; aonex it 

I to the 4. and exlr^t the cube root of it. 

4. What is the cube root off Ans. 752 and 873990 1< 

• To find the dimensions of any body (hat shall be so many ttt 
"m the given dimennons; divide by the given proportion, (oi 
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REDUCTION OF CURRENCIES. 

To redace the currencies of the several United States,'*^ into 
Federal money. 

Note.— If at loss to know how much is reckoned to the dollar, refer 
to the table, page 103. 

Case 1, To reduce the currencies of the states, where a dol- 
lar is an even number of shillings, to Federal money. 

Rule 1, When the given sum consists of pounds only, annex 
a cipher, and divide by half the number of shillings in a dol- 
lar« 

2. When the given sum consists of pounds, shillings, &c. 
bring the given sum into shillings, and reduce the pence, and 
farthings, (if any,) to the decimaf of a shilling, annex it to the 
shillings, and divide by the shillings in a dollar,* the quotient 
^ill be the answer in dollars, &c. 

EXAMPLES. 

1. Reduce 49j6. New York, and North Carolina currency, 
into Federal money. • Ans. ^122,50cts, 

Annex a cipher to the 49, and divide by half the number of shillings 
in a dollar; add two ciphers to bring the cents. 

Note. — Adding a cipher to the pounds multiplies by 10, this brings 
tenths of a pound; and as a dollar is four tenths of a pound N. Y. cur- 
rency, dividing by 4 brings them into dollars, &c. 

2. Bring 2lJE, 18s. 6id. New England, and Virginia cur- 
rency, into Federal money. Ans. g73.08cts. 6m. + 

Reduce the pence, and farthings to a decimal; reduce the pounds to 
shillings; annex the decimal, and divide by 6, the shillings in a dollar. 

3. Bring 30£. New England, and Virginia currency, to Fede- 
ral money. Ans. 9100 

Annex a cipher and divide by half the shillings in a dollar. 

4. Bring 19. £17s. 63d. Kentucky, and Tennessee currency, 
into Federal money. Ads. ^66.25cts. 6m. + 

Reduce the 6^d. to a decimal, annex it to the shillings, &c. 

* Note. Before the revolutionary war in America, the pound was of 
the same sterling value in all the colonies, as in Great Britun; and the 
Spanish dollar worth 48. 6d. but the LegiiAature of the diffeient colonies 
emitted bilb Of crecUt, which afterwards depreciated in their value; in 
some states more, and in others less; for wb\c\i TesaoiiiScift ^kXidMt>a^xK0>' 
onedaain tbe Cable, in Bedootibn of C#iiacnidt%mB^'^^« 
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5. Change 27£. 6s. 6d. New York, and North Carolina cut- 
Teuait ^Q^o Federal money. Ana. #6&31ct8. 2in.+ 

Bivice the 6d. to a decimal, and proceed. 

6. Reduce 2^^. New York, &c currency^ intoFedenlfflo- 
nej. Ana. 8S50 

7. Reduce ISs. 6|d. North Carolina, &c. currency, to Fede- 
ral money* Ana. fSU&SktiLj' 

Find the decimal of 6jd. annex it to the 18, and diyide hy — -^ 
Case 2. To reduce the currency of the following states, m 
New Jersey, Pennsylvania, Delaware, and Maryland, into Fe- 
deral money. 

Rule, If the g^yen sum consists of pounds, shillings, &c re- 
duce the shillings, &c- to a decimal, and annex it to the poandi; 
then multiply hy 8, and divide hy 3, the quotient will be the 
answer, in dollars, &c* 

EXAMPLES. 

1. Reduce 16£. 17s. 4d. Pennsylvania currency, to Federal 
money. Ans. <^44«74cts. 2fD. + 

Reduce the 17s. 4d. to a decimal, annex it to the 16L and muhip^ 
by 8, and diTide by 3. 

Note. The reason for this rule is, a dollar ia 7s- 6d. or 90 
pence: a pound 240 pence consequently^ a dollar is ^^oi^^'f^' 
a pound. 

2. Reduce 28£. Delaware currency, to Federal money. 

Ans. J74.66cts. 6m. t 
Multiply by 8, &c. add ciphers if necessary. 

3. Reduce 109iS. 14s, 4id. New Jersey, PennsylvaDia. 
Delaware, and Maryland currency, to Federal money. . 

Ans, $292.58cts. 6m.-^ 
Case 3, To reduce the currency of South Carolina, and 

Georgia, to Federal money. 

Rule. If there be shillings, &c. in the given sum, reduce 

them to a decimal as before; annex them to the pounds, and 

multiply by 30, and divide by 7; the quotient will be the answer 

in dollars, &c. 

EXAMPLES. 

1. Reduce 248£. 17s. 6d. Georgia currency, into Federal 
money. Ans. $1066.61ct8. 5m. -f 

Keduce the 17s. 6d. to a decimal, anne? it to the pounds; then, multi- 
ply by 30, and divide by 7. The decimal is .877, find it. 

Note. The reason of the rule is, a dollar is 56d. a pound 240d 
■ *\,org2;yafaje. m '^ 

S. South Carolina currency, to Federal moncjr* 

7 3 there wVi\ \>« t^ tQxnK&i^csx «^ t»i^<«9c%« 
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3* Reduce 168£* 9s, 6id. South Carolina, and Georgia cur- 
rency to Federal money. Ans, {722.04cts. 4m. 

Beduce the 9s. 6^. to a decimal, and proceed. 

Case 4. To reduce the currency of Canada^ and Nova- Sco- 
tia, to Federal money. 

Rule. Reduce the shillings, &c. to a decimal as before, then 
multiply by 4. 

EXAMPLES. 

1. Reduce 29£. 7s. 6d. Canada currency to Federal money. 

Ans. $117.50ct8. 
The decimal of 7s. 6d. is .375, find it, and annex it to the 29; then, 
multiply by 4, &c. Note. The reason of the rule ia^ Sb. are equal to a 
dollarrconsequently 4 dollars make a pound. 

2. Reduce 24^. 5gN Nova Scotia currency, to Federal meney, 

Ans. $97 

3. Reduce 68/. 14s- 9id. Canada, and Nova Scotia currency, 
to Federal money. Ans. jS274.95cts. 4m. + 

Case 5. To reduce British, or Sterling money, to Federal 
money. 

Rule. If there be shillfngs, &c* proceed as before; then mul- 
tiply by 40 and divide by 9, 

EXAMPLES. 

1. Reduce 46Z, British, or Sterling money, to Federal money. 

Ans. j5204,44cts, 4m. + 
Add ciphers when dividing by 9, if necessary. 

2. Reduce 27/. 14s. 6d. Sterling money into Federal money, 

Ans. $122.22cts. 2m. rem. 

3. Reduce 49/. 2s. 8:id. British or Sterling money, into Fede- 
ral money. Ans. ||218.37. 5m. 

Case 6. To reduce Irish money into Federal money. 
Rule. If there be ghillings, &c. proceed as before; then mul- 
tiply by 160, and divide by 39, 

EXAMPLES. 

1. Reduce 40/. Irish, to Federal money. 

Ans. $164.10cts. 2m. -f- 
When dividing by 39, add ciphers. to get the answer. 
Reduce 571, Hs. 75d. Irish, to Federal money. 

Ans. $236.84cts. 6m. + 

REDUCTION OF COIN. 

To redii^ Federal money to the currencies of the several 
United States, likewise to the currencies of Canada^ NOiT' 
tia, Grea^Britaio^ and Ireland, ^ * 
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Case 1, To reduce Federal WMnej to tbe camencies-of tke 
New England States. 

Role. Moltiplj the giren som bj S (tenths,) and tlie pro- 
duct fdll be poiuidBy and dedmab of m pound. 



!• Reduce {269«40ct8. to New England currencj. 

Ana. SOL 16a. 4d. a£fi 

Phec tbe dolkr,8ic.tfaii8, 369.40 and nohipl^ 1^ .3; proceed witfaik 
dedmab^ as in case 3d. lednction of dccMaahj aund wfaoe joa pke 
the dednujipotnt. 

Note. The reason of the nde is, 72d. is a dollar, N. ELfe 
currencj, and 240d. a pound, consequentlj the dollar is ^tf 
a L which is ^ or .3 which is the same in Taloe. 

2. Reduce $4S. 39ctB. to Viiginiacunencj. 

Ans, 141. lOta. 4d + 

Multiply 4&39 by .3, kc 

3. Reduce ^SNL^ts- to Kentucky currency. 

AnsL 58l.98.4d + 

4. Reduce {29L43ct8. 5ni- to Tennessee currencj. 

Ans. S7L Ss. 7d. Iqr. + 

Write down the sum thus 391.435, and proceed. 

Case 2. To reduce Federal mooey to the currency of Nev 
Torlc, and North CaroliDa. 

Rale. Multiply thegiFen sam by .4, (tenths,) and proceed 8 
in the last case. 

EXAMPLES. 

1. Reduce $145.20ct8« to New York currency. 

Ans. 58/. Is. 7d. + 
Place the dolhn and cents as in the last case, and multiply by tlie A 
proceed with the decimal as before. 

2. Reduce f245.58ct8- 3m. to North Carolina currency. 

Ans. 98t 4s. 7d. 3qr. + 
Write down the given sum as in the 4th ex. case 1, and pn>ceed. 

3. Reduce $1.94cts. to New York, and North Carolina cot- 

Case 3. To reduce Federal money to the currencj of New 
Jersey, PeDn^Wania, Delaware, and Maryland, 

Rule. Multiply the given sum by 3, and divide by 8, and pro- 
ceed with the decimals as before. 

EXA1IPLE& 

1. Reduce $35.22cts. 5m. to New Jersey currency. 

Ans. :|ai.4B.2d.4 
1 tiins» 35.325, to get the shOfingi, Stc, weak aa bcAct. 
U49*21cts* to PennsylTaoia currency. 
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3, Reclace S2S9.48ct9. to Delaware and Maryland curren- 
cy. Ana lOSi. 11a. ld.+ 

Case 4. To reduce Federal money to the currency of South 
Carolina, and Georgia. 

Rule. Multiply the given sum by -7 (tentha,) and divide the 
prodQct by 3, and proceed as before. 



1. Reduce $164-28cts. to South Carolina, and Georgia cur- 
rency. Ana. 3S;. Gs. 7d. 2.72qn. 

Mind and place the decimal point in its proper place. 

2. Reduce S295.41cts. to Georgia currency. ' ' 

Ads G81. 18s. Gd. 3qri. + 
Case 5. To reduce Federal money to the currency of Cana- 
da, and Nova Scotia. 

Rule. Divide the given sum by 4; the quotient will be the 
pounds, he 



!■ Change 55195.46cls. 3ra. to Nova Scotia currency- 

Ans. 48;. irs. 3d. 3-I2qrs. 

Divide 193.643 by 4; place tlie point wliere it ought to be. 

2. Change SlG0.49cts. to Canada currency. 

Ana. 40(, 2s, 5d. Iqr. 

Case 6. To reduce Federal money into British, or Sterling 
money. 

Rule. Multiply the given Bum by .325 (Ihouaandlha,) or mul- 
tiply by 9, and divide by 40; the result will be the pounds, 
Sec. 



1. Change gl50.40cl3. to Briliah, or Sterling money. 

Ans. 33/. IGs. 9d. 2.4qr8. 
Place Ihe point 'correct, proceed with the decimals as before. 

2, Change 8293.49ct3. to British or Sterling money. 

Ans. OGf. 03, 8d. Iqr. + 
Case 7. To reduce Federal money to Irish money. 
Rule. Multiply the given sum by 39, and divide by 160; the 
quotient will be the pounds, kc. 



1. Change JlOO^Octs. into Irish money. 

Ans. 24;, Ss. 5d. 2.8qrs. 

I Dividing by 160, will bring 24.4335, with whicli proceed ai before. 
[S- Reduce $202.50cts. into Irish money. 
k Ana. 491. 78- 2i. Iqr. 
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To find the role by the ftregoing table: First, find the given 
currency in the left hand column, then cast your eye towards 
the right hand, till you come under the currency required, and 
you will have the rule. 

APPLICATION OF THE PRECEDING RULES. 

EXAMPLE FOR ILLUSTRATION. 

1. To change 82/. Connecticut currency, into New-York and 
North Carolina currency.^ Ans. 1091, 6s, 8d. 

To find the rule, I found the given currency, 
viz. New England in the left hand column; and 
then, cast my eye to the right till I came tinder 
New York, where the rule says, add one third of 
109 6 8 the sum to itself; accordingly, I divided by 3, and 
/. s. d. added the quotient to the given sum, which 
brought the answer. Observe, To know which the New En- 
gland states are, refer to the table, p. 103. 

EXAMPLES. ^ 

2. Change 109^ 143. 6d. New Jersey currency, into British 
or Sterling money. Ans. 65^. 16s. S^d, and rem. 

By the table you will see that you must multiply by 3, and divide by 
5, to bring New Jersey currency to British, or Sterling money. This may 
be done by compound multiplication and division. 

3. Change 345/. 178. 4d. New York and North Carolina cur- 
rency, into New Jersey, &c. currency. Ans. 230/. 10s, 

The rule in the table says, deduct ^, &c. Divide by 16 and 
subtract the quotient from the given sum. 

4. Change 200/, Delaware and Maryland currency into Bri- 
tish or Sterling money, Ans. 120/. 

Examine the rule in the table; it says, multiply by 3 and divide by 5. 

5. Change 30/. 17s. 6d, New England currency into Irish 
money. . Ans. 25/. Is. 8d. 2qrs. and rem. 

The rule says, multiply by 13 and divide by 16. Note. When neces- 
sary, reduce the shillings, &c. to a. decimal. 

5. Change 48/. 17s. 4d. Massachusetts currency into New 
Jersey currency. Ans. 61/. Is. 8d, 

Massachusetts is a New England state. Find the rule and proceed. 

7. Change 140/. Canada currency, into New York and North 
Carolina currency, Ans. 224/. 

8. Change 195/. lOs* 8d. South Carolina and Georgia cur- 
rency, into New England currency. Ans. 251/, 8s. 

9. Change 40/. 8s. 6d. Canada, &c. currency intp New Eng^- 
land currency. Ana. 48L 10ft; 24> 1^. ^sA^«c^. 

10. Redoce or change SSL lis. 6dt *" " "^-^ 
to ConaecUcat or N> Eogland €iini 
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11, Reduce or change 901* NevvrTorky &c. crniency, lofo 
Irish money. Ana. 54/« 16b« 10a fiqn. 

12. Change lOOi. sterling money, into Ne w-Tork, kc CQ^ 
rency. Ans. 1772. 15s* 6d. 2qn.aiidrai. 

13* Change 492. lOs* New Jersey, &c. currency, into New- 
York and North Carolina currency. Ane. 521 1^ 

14. Change 40^ Irish, into New England currency. 

Ans. 492. 4s. 7d. Iqr. and kbl 

15. Change 912- 178. 4d. New-York, &c. carrency into Vi^ 
ginia carrency. Ans. 681 Ik 

16. Reduce 100£, New Jersey currency, into South Carofi* 
na and Georgia currency. Ana. 62£ 4sf Sd. Iqr* and n& 

17* Reduce 40j6 New Jersey, &c. currency, into Irish f» 
ney. Ads. fXL 

18. Change 1302. South Carolina and Georgia currency, hio 
British or Sterling money. Ans. 1252. 78. Id. 2qr8« mil 

19. Change 992. 14s. lid. Virginia currency, into Sterbf 
'tijoney. Atis. 772. Ids. 2d. 1ft 

"SO. Reduce or change 482. Canada, &c. currency, into Sttf> 
ling money. Ana. 462. lfis> 



DUODECIMALS. 

Duodecimals are fractions of a foot, or an inch, or parts ofn 
inch, having 12 for the denominator. 

This rule is useful in casting up the content of any thisfi 
where the dimensions, in length and width, or length, forea(ftk» 
and width are given in feet, inches, &c. The denomi nations cC 
this rule, are foot, inch, second, third and fourth — 12 fourtlis 
make 1 third; 12 thirds, 1 second; 12 seconds, 1 inch; 12incbe8f| 
1 foot; the denominations are denoted thus: ft* for feet; in* fori 
inches; " seconds; '" tiiirds; and "" for fourths. 

MULTIPLICATION OF DUODECIMALS.* 

RULE. 

Set the feet in the multiplier under the least denoniinatioiii| 
the multiplicand, and the rest in order, as in the exftqiqple 
then, hegin with the lowest denomlnatiolL iiA^ 
ound multiplication; dividing eacli jmkA 
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12^ placing the first remaiDder under the figure you ar« multi- 
plying by, and the rest in order, as you procee^. As you mul- 
liply, mind and place each product under the denomination by 
which it was produced; the sum of all the products will be the 
answer required. 

Note. — Feet multiplied by feet produce feet. ^. 

Feet multiplied by inches produce inches. 
Feet multiplied by seconds produce seconds. 
Inches multiplied by inches produce seconds. 
Inches multiplied by seconds produce thirds. 
Seconds multiplied by seconds produce fourths. 

EXAMPLE FOR ILLUSTIIATION. 

1. What is the content of a mahogany board, that measures 12 
Ceet^ 8 inches, 3 seconds in length, and 1 foot, 9 inches, 4 se- 
conds in width.^ Ans. 22 feet, 6 inches, 8 seconds, 
ft. in. " According to rule, I placed the feot of tho 
12 8 3 multiplier under the least denomination of 

19 4 the multiplicand, and the rest in order; then 
I bogan with the lowest denomination, and, 
multi{)lied as in con«ponnd njpJtij)licalion, 
}»lacing each product as directed in the rule, 
which you will see by cxamiiiing the ques- 
tion. When I multiplied by 4, the fiiPt lig- 
22 6 8 ure, I said, 4 limes 3 are 12; tiien 12 into 
ft in. '" 12, once and over; set down and carry 

1; again, 4 times 8 are 32, and 1 t|iat I carry makes 33; 12 
into 33, twice and 9 over; set down 9 and carry 2; four times 
12 are 48, and 2 are 50; twelve into 50, four times and 2 over; 
this I set down as you see in the margin, and proceeded in the 
same manner with the rest. 

Note. — When there are no feet in the multiplier, supply their place 
ivith a cipher, and do the same with any other denominution between 
the highest and lowest. 

EXAMPLES. 4 

2. How many feet are there in a board, that measures 12 
feet, 3 inches long, and 2 feet, 9 inches wide? 

Ans. 33 feet, 8 inches, 3 sec. 

ft. in. Multiply as directed in the rule, saying, 9 

Placed thus; 12 3 times 3 are ^7; twelve into 27, twice and 3, &c. 

2 9 This question can be done by decimals, by re- 
— — — ducing the 9 in. and 3 in. to a decimal, and aii- 
Placed thus; ft. nezing them to the feet; as in the margin. 

by diameter, 12.25 Multiply this last, and point off the decimal 

2.75 then, find the proper qjMiXiNaic) fA^<&^s»s9i 
— M belbfe ttngiiU 
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3. How many cabic feet of timber, id a stick that measores 
8 feet, 6 inches in length; 1 foot, 9 inches broad, and 1 foot, 3 
inches thick? Ans- 18ft- 7in. Isec 6tb. 

Multiply the length by the breadth, as in the last example; this will 
produce 14tt. lOin. Ssec. then, multiply by the 1ft. 3in. placing the IfL 
under the sec. and the inches as before; then, multiply and add as di» 
reeled. 

4. If yon buy a board, lift. 6iD. long, and 2ft 3in. wide; how 
many feet does it contain? Ans. 25ft« lOin. 6sec. 

5* How many square feet are there in a board that is 9ft. 
9in. long, and 2ft. lOin. wide.^ Ans. 27ft. 7in. Gsec. 

6. If you buy a stick of timber that measures as follows: 24ft 
9in. long, 2ft. 9in. broad, and 2ft Sin. deep; how many feet does 
it contaiii? Ans, 153ft lio. Ssec.Stb. 

Performed like the third example. 

7. Suppose you have a cubic box, that measures 8ft. IQol 
long, 3ft. 2in. broad, and 2ft llin. wide; how many feet are 
there in the whole.^ Ans. 81ft. 7in. Osec. 4tb. 

8. What is the superficial content of a mahogany board, that 
measures 7l't. 2in. 3sec. long, and 1ft llin. 8!*ec. wide.^ 

Ans. 14ft, 2in. Isec. 3tb. 

9. If you buy a load of bark, that measures 7ft llin. long, 
3ri. lin. high, and 2ri. lOin. wide; how many feet does it con- 
tain, and how much does it come to, at ^.50cts. per cord.^ 

Ans. The content is GSft. Gin. 3sec. and rt comes to$4.35ct?.-f 
When you find what the bark comes to, say, as 128, the feet in a cord, 
&c, 

10. How many feet are there in a square piece of board, 
that measures 2j feet upon each side.^ Ans, 6flt 3iD. 
ft. in. ft in. 

2 6 Or by decimals 2 . 5 The .5 is the decimal of 6 

2 6 placed thus; 2.5- inches. 

11. If a stone cutter puts up a piece of marble aroti^d your 
fire-place, that measures 4ft. 6in. 3sec. by 8in. 4sec. and charge 
^l.SOcts. per foot for the same, what does it come to? 

.Ans. 4D. 70cts. 9in. -f 
After finding the number of feet, &c. state it; saying, as 1ft. is to ID. 
50ct8. so is the feet, &c. found, to &c. 

12. How many solid feet are there in a block of marble, 
that measures 7ft 6in. long, 3ft 9iD. broad, and Sit 6in. wide.^ 

Ans. 98fl. 5iD . Ssec 
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THE DOUBLE RULE OF THREE, 

OR, COMPOUND PUOPORTION. 

Iq the Double Rule of Three, (or, as it is sometimes called, 
the rule of tive,) there are five numbers given, to find a sixth; 
the first three of which are a supposition, and the last two, a 
demand. 

NQte.'If-the proportion is direct, the sixth term, or answer, 
must bear such a proportion to the fourth and fifth as the third 
bears to the first and second. But if the proportion is inverse, 
then the sixth term or answer must bear such a proportion to 
the fourth and fifth, as the first bears to the second and third, 
or as the second bears to the first and third. 

RULE FOR STATING THR QUESTION. 

1, Of the supposition. — Let the principal cause of gain, loss, 
or action, be put or placed for the first term. ^ 

2* Let that which relates to time, distance of place and the like, 
be put in the second place, and the remaining one of the suppo- 
sition, in the third place. 

3, Of the demand — Place the other two terms, (being those 
that move the question,) under those of the same name in the 
supposition. 

RULE FOR WORKING THE QUESTION. - 

1. If the blank place* (or term sought,) fall under the third 
term, (the proportion is direct,) then multiply the first and se- 
cond terms together, for a divisor, and the other three for a 
dividend; the quotient brought will be the sixth termor answer. 

2. If the hiank fall under the first or second term, (the pro- 
portion is inverse.) Then multiply the third and fourth terms 
for a divisor, and the other three for a dividend; the quotient 
will be the answer. 

♦ In the supposition, there are three terms; but in the demand, there 
mre only two; consequently, there must be one term that will not have 
my figure under it; that vacancy is the blank place. 
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EXAMPLE FOR ILLUSTRATION. 

1. If 5 men can reap 20 acres of wheat in 4 days^ bow maDj 
acres can 12 men reap in 10 days? Ans. 120 acres.- 

I -placed the principal 
cause, &c. (the men,) fertile 
first term; then, for the se- 
cond, the time; and the re- 
maining one of the snppos* 
tion; for the third term, 1 next 
placed the two demanding 
terms, under those of tlie 
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same name: viz. the men un- 
der the men, and the dajsoo- 
]20 a cms. der the days; here, I observ- 

ed that tlio Mank fi'll nndor (he third term; according to rule. 
1 niuUi|>iii i^ llie lii?t an<l second terms (the 5 and 4) togetiier, 
for a dixisnr, ami the other three (the 12, 10 and 20,) for a 
di\ii!cmi} the (quotient brought by dividing, was 120, the an- 
swer. 

EXAMPLES. 

2. If 4 men can mow 30 acres of grass in 3 days; howmanj 

men ciin mow ^-0 acres in 2 days? Ans. 16 men. 

M. I). A. Here the blank falls under the first 

Si:p;»'i-;'il()n, 4 : ^ :: 30 term in liiis caso; the rule says, mulli* 
Di Mi:iiul .2 :: 80 ply the third and foiirtli terms for R di- 

%'is()r; and tho other three for a dividend; accordingly, you must multi- 
ply tl.'.; ;^0 aiul 3 for a divisor, and 4, 3, and 80, for a dividend; divide 
uiul liu" (luolicnt v.ill be th'j answer. 

o. ir ilio nngcs of S persons for 24 days, be 144 dollar?: 
wh.it will the wages of 12 persons, for 72 days be? Ans. 648D. 

1». D. dolls. 

Staled thus; 8 : 24 :: 144 I Fere the blank falls under the third 

12 : 72 term; the rule says, multiply the first 

and second terms for a divisor, and the other three for a dividend. 

4. Su[)})().se 4 bushels of rye be sulficient for a iiimily of 9 
persons, 13 days; how many bushels will serve 45 nnen 9 days' 

Ans. 12 bushels. 
P. D. B. 

Stated thus; 9 : 15 :: 4 The blank falls under the third term; 
45 : 9 proceed as in the last question. 

5. If lOOD. gain 7D. in a year; in what time will 800D. 
gain 421).^ Ans. 9 months. 

Place the terms of the supposition thus: lOOD. : 12mo. :: 7D. plare 
the terp" ^'^mand under those of the same name; the blank vili 

*UI • "m; multiply the 3d and 4th for a divisor, &c. 

'»uTei pu\. o\x\. 15QD. 1^ \^c^We interest for 
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the same; and when it had continued 11 months he took it up, 
and received for principal and interest, ^158.25cts. at what rate 
per cent, per annum, did he receive interest? Ans. 6 per cent. 
First, find the whole interest, by subtracting the principal from the 
amount; then state it, making 1501). the first term; the 11 months, the 
second; and the whole interest, the third; the demanding terms are, 
lOOdoIIs. in 12 months. 

8. What principal, at 7 per cent* per annum, will gain $42 
interest in 9 months.^ Ans. 2800 

The terms of supposition are lOOD. : 12mo. :: 7D. place the de- 
manding terms under those of the same name; place the 42D. interest, 
under the third term. 

9. What is the interest of 200£ for 195 days, at 6 per cent, 
per annum.^ Ans. 6£ 8s. 2iJ. 2qrs. and 19000 rem. 

Place the terms of supposition thus: lOOjE : 365 days :: 6£ &c. 

10- If 12 men can build a wall 30 feet long, 5 feet high, and 
2 feet thick, in 10 days; in wh:U time can 20 men build one, 
150 long, 6 feet high, and 3 feet thick.^ Ans. 54 days. 

Find the number of feet in the wall; that is, multiply the length, 
breadth and thickness together, and make the product the third term in 
the supposition; find the number of feet in the other dimensions, and 
place it under its like in the supposition, &c. 

11. If for 40 mile carriage of 30- 2qrs, I pay 3D. 50cts. 
what must 1 pay for the carriage of 12C. 2qrs. 100 miles, at 
that rate.^ Ans. 31D. 25cts, 

Reduce both C. 8cc. into quarters; then, place the 14qrs. for the first 
term of the supposition; the 40 miles; the second, &c. 



POSITION. 

Position, (or, as it is sometimes called, the rule of false,) Is a 
rule made use of for finding the true number, or numbers by 
making use of false or supposed numbers. It is divided into 
Single and Double position. 

SINGLE POSITION. 

By this rule are answered, such questions as require only one 
supposition, to discover the true result. 

RULE. 

Suppose, or make choice of, any number, and perform witb 

it the same operations as are directed to be performed in thp- 

question. Then say, as the result of the operation, (or number 

foood,} is to the supposed number, so is the given number to the 

number sought. Proof; work with the answer, as directed in the 

question; and the resalt will be equal to thA|^^«tktk^xs^>«t. 

21 * 
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EXAMPLE FOR ILLUSTRATIOHr, 

1. Suppose a boy mcoU another that had been gathering 
nuts, and savs. what, got 200 nuts already? ha! you are mistakeo, 
my lull; I liave not got 200; but if 1 had as many more, and 
half as iiismy more beside the number 1 have, I should then 
have j'lst 200; how many had he? Ans. 80 nuts. 
Suppose he had 12 

As many more, 12 Here I supposed 12, and worked with 
i as many more, 6 it as though it had been the true nun- 

— her; the question said as many more, so 

30 1 put 12 under the supposed number 

as -30 : 12 :: i?00 again it .«aid half as many more; here! 

200 put 6 under the other, and added the 

whole together, which amounted to 30; 

3;()>*^0|0 then stated it; saying, as 30, the resnll 

of the position, is to 12, the position, so « 

80 true num. 200, &c. to 80, the answer. I proved the 

Proof. question as in the margin^ working a* 

The nnni'.'or, 80 directed. Observe. It is best to make 

As many nioro, SO choice of a number that will perform 

\ as many more, -10 the operation without a remainder. 

200 

EXAMl'LES. 

2. Sa}^, John, how many sliillings are there in your purse? 
{Says he, I will an<jwer you in this manner: if its contents were 
i 33 many, and J a;? many, and 1 as many more than are actually 
in it, I should have a purse containing 30 shillings; now, find the 
numl)cr ofshillinpfs in the purse. Ans, 16 shilling?. 

Vou may suppose 8, (or some other number, if yx)u please,) anddi* 
vide Ijy ilie 2, 4, and 8, placing the quotients under the 8, the sum of 
t);cse will be 15, (the result,) proceed according to rule. 

3. Suppose K, L, and B, have 120 dollars to be divided be- 
tween tliem, as follows: K. is to have a certain sum, L, is to 
have half as much as K; and B. is to have as much as both the 
others; what is the share of each? 

Ans, K's. 40D. L's. 20D. and B's. 60D. 
You may suppose K. to have 10, the result will be SO, which make 
the 1st term, and tiie second term will be as follows: 1st K's. supposed 
part, then L's. and lastly B's. 

4. Suppose I hire out a sum of money, to receive interest 
for t* '^t 6 per cent, per annum, simple interest; and, at 
th 'firs, I receive 510 dolls, for principal and inter- 
be sam hired out? Ans. 375 dolls. 

•lid fvM \.V\e vRvviivX oil \\. «x. ^^ T»x.^ %xtfi time ^veo; 
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5. Suppose I have a cistern with three unequal pipes, con- 
taining 60 hogsheads of water; the greatest pipe will empty it 
in an hour; the next in two, and the next in four hours; in what 
time will they empty it, supposing they all be set open at once? 

Ans. 34min. 17sec. 5rem. 

You may suppose the whole emptied the cistern in 20 minutes, 
this being ^ of an hour, consequently, the first will empty J, or 
20 hhds. the second ^, or 10 hhds. and the third j^, or 5 hhds. 
the sum of these make the first term, and proceed. 

6' Suppose you meet a friend coming from the bank, with a 

sum of money, and you are impertinent enough to ask him how 

much money he has; and he, to avoid a direct answer, tells you 

that ^, ^, ^, i, and ^ of the sum makes just $870; how much 

had he? Ans. 600 dolls. 

Suppose a number, and take the parts as directed, &c. 

DOUBLE POSITION. 

Double Position is, when two suppositions, or false numbers, 
are made use of to find the true result. 

RULE. 

1. Make choice of two convenient numbers, and j^roceed 
with each of them separately, according to the requirements of 
the question, and find how much each result is different from 
the result mentioned, noting when the errors are too great, or 
too little. 

2. Place the errors against their respective positions, and 
multiply them cross-wise; that is, multiply the first position by 
the last error, and the last position by the first error. 

3. If the errors are alike; (that is, if they be both greater or 
both less than the given number,) take the difference of the 
errors for a divisor, and the difference of the products for a di- 
vidend. 

• 4. If the errors are unlike; that is, if one be too much, and 
the other loo little; then, take the sum of the errors for a divi- 
sor, and the sum of the products for a dividend, and the quo- 
tient will be the answer. 

EXAMPLE rOR ILLUSTRATION. 

1* Suppose a man, driving his sheep to market, were asked 
if he had 200 in his fiock, and being in rather an ill humour 
answered,couDt them; but, if you must needs knosF, if double the 
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number I now have, be added lo half of the number, it wffl 
make 200; how many sheep had he? Am. 80 



Suppose he had 

Double the number 
Half^ the number 



40 Again, suppose 



80 Double the number 
20 Half the number 
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Given number 


100 
200 


150 
Given number 2W 
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60 Err. 


60 Diffi of Err. 


6000 2000 


)f. — The number 80 


2000 

srouooro 




Double the number 160 
Half the number 40 



80 Ans. 



2O0 



Here, I supposed 40; and, according *o the question, I doubled 
the number; then, placed half the number under it, the sum of 
these made 100,which sum I subtracted from200;the remainder 
was 100, for error; 1 then supposed 60, and worked in the same 
manner; this brought 50 for error; then, 1 placed the posiliooi 
and errors as in the margin, and multiplied them crosswise, and 
as the errors were alike; tliat is, both less, I took the difference 
of the products for a dividend, and the difference of the erron 
for a divisor; the quotient brought by dividing was 80, which 
was the answer, 

EXAMPLES. 

2. Suppose a man, by will, should give to his three sons. 
John^ James^ and Peter, the sum of 700 dolls, to be divided ai 
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follows: to John as much as fell to his share, James to have 
double his share, lacliing 10 dollars; and Peter to have as much 
as both the others; what must each have^ 

Ans. John 120 dolls. James, 230, and Pjeter 350. 

Here, you may suppose 60^ and 80, and work as 
directed; the first will bring 360 error; tlie last240, 
which you may place with the position, as in the 
margin, and proceed; the errors are alike; that is, 
both less, consequently you must take their differ- 
ence for a divisor, and the difference of the pro- 
ducts for a dividend. This will bring 120 dollars, 
John's part; you may find the others from the nature 
of the question; or take the other parts of the sup- 
position and place them as in the margin; multiply as 
before, and divide by the same divisor; the quotient 
will be. James' part. 
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By working in the same manner with this, you wilL 
find Peter's share. 



3. What number is that, which being increased by its i its 
^ and 5. more will be doubled? Ans. 30, 

Here, you may suppose,6 and 12; the error of the first will be 4, and 
of^ the last 3; the position and errors to be placed. 

Thus; Po, Err. 

6 4 Proceed as before. Note, the errors are alike, 

X being both too liule. 

12 3 



4. Divide 100£. between Samuel, David, and Richard, so 
that David may have IOjB. more than Samuel, and Richard 5£. 
more than David. 

Ans. Samuel, 25£. David, 35£. and Richard 40£. 
Suppose 10 and 20, and work according to the requirements of the 
question; the first error will be 45, the last 15, &c. 

5. Suppose three boys, O. C and H. had 300 plums, to di- 
vide between them; but disagreeing, each seized on as many as 
he could; O. got a good share, C. got i as many, and 5 more; 
and H. got half of the sum of both the others; how many did 
each get? Ans. O. got 130, C, 70, and H. 100. 

You may suppose 10 and SO, the first, will bring 270 Err; 
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6. Suppose a farmer sells a number of cattle, for 600 doik 
and receives for every ox, 40 dolls, for every cow, 20 dolkj 
aud for every calf, 6 dolls, for every ox, there wereScoi 
and for every cow, two calves; how many were there of eid| 
sort? Ans. 3 oxen, 15 cows, SOcalmf 

You may suppose ^ and 4, for the number of oxen: then, woikfi 
the 5. 



D. 

Thus; 5 oxen, at 40 
25 cows, at 20 
50 calves, at 6 



^ 200 
= 500 
» 300 



Having^ supposed 5 to k 
the number of oxeof tbs 
must be 25 cowa^ vd8 
calves; after haringM 
what they come to^ K 
1000; the error is fouiiif 
subtracting' the gifCB 
from the 1000, proceed 
the supposition ^ ifl b; 
manner; when you phci 
the positions, tukethei^ 

. sition, and 400 error Sm 

by it, &c. 
7. Suppose a gentleman hires a gardener toworkSOii?' 
for him, upon these conditions; that, for every day heworM 
he should have 6s, and for every day he was i^Ue, toforfeitfc 
and at the end of the time, the gardener had 4£. 193.dDeto| 
how many days worit did he do, and how many days wash 
idle? Ans. He worked 21 days, and was idle, ft 

dnvs* s. 



1000 
600 

Err. 400 



Suppose he worked 20 at 6 

idle 10 at 3 



£. 

4 

20 

99 



s. 
19 



120 
30 

90 
99 



Then suppose be wait 
ed, « 

Idle, ' 

Proceed as befoct 



I 
cor 



Here the errors will be alike; so, according to rule, yeu must add tk 
products for a dividend, and add the errors for a divisor. 
. 8. If a General, being asked the numherof men in bisanaj 
answers, count them; but, if you are desirous of knowing, I 
inform you that I have not got 5000, as you may suppose; 
if when my men are on parade, and stand in an exact squ 
you multiply the number in the front rank by 2, 3, 4, 
imber produced, will fall short by five times the n 
3 in front of 5000; be so good as to find how many 
at, aad what \% iVve wwmb^ic of men.^ 
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If you please, you may suppose 20 and 30, and work thus — 20, inulti« 
plied by 2, 3, 4, and 5, will produce 2400; f^om this, deduct 5 times the 
tiipposition, (100,) the number in front; the difference between this and 
the 500, is the error; work with the 30 in the same manner, the result 
of the operation will be 40, which squared will give the number of 
men. 

ARITHMETICAL PROGRESSION. 

Arithmetical progression, is when a rank or series of num- 
bers increase, or decrease, by a common difference. 
Thus- ^ 2 4 6 8 10&C. is an ascending arithmetical series* 
' ( 10, 8, 6, 4, 2,&c. is a descending arithmetical series. 

Here the common difference is 2. 
• Or, 3- 6. 9- 12- 15, &c. here the common difference is 3. 

Again, 5. 10. 15. 20, &c. here the common difference is 5. 

The numbers which form the series are called the terms of 
progression; the first and last terms are called the extremes. 

In arithmetical progression, there are five parts, viz. the 
first term, the last term, the number of terms, the common 
difference, and the sum of all terms; any three of which being 
^iven, the other two may be found. 

Case 1st. When the first term, the number of terms, and the 
common difference are given, to find the last term. 

Rule. Subtract the common difference, from the product of 
the number of terms multiplied by the common difference; 
the remainder added to the first term, will give the last. 

Case 2. When the two extremes, (that is, the first and last 
terms,) and the number of terms are given, to find the sum of 
all the terms, 

Rule. Multiply the sum of the two extremes, by the number 
of terms, and half the product will be the answer. Or, fhulti- 
ply the sum of the two extremes by half the number of 
terms. 

• In any series of numbers, in arithmetical progfression, the mm of 
the two extremes is equal to the sum of any two terms eqtially distant 
from therf ; as in the series above, 2 -i- 10, is equal to 4 -i- 8, &c. 

When the number of terms is odd, the double of the middle term is 
equal to the sum of the two extremes, or any two terms equally distant 
from the middle term, as in the serieft.)>efore mentionedy 6 -t- 6 in equal 
to 3 + 10, &c. 
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EXAMPLE FOR ILLUSTRATIOIT. 

1. If you buy 18 yards of muslin, giving 1 cent for the fint 
yard, 3 for the second, 5 for the third, &c. in arithmetical pnv 
grcssion; what docs it come to? Ans. 3D. 24cli 

To find the last term. To find the sum of all the term 

Number of terms 18 The Ist term 1 cL 

X By thecom.diflerence 2 Last term as found 35 



Sub. com. diiTerence 



Add 1st term 



36 36 

2 Half the number of yds. 9 

34 Sum of all the terms 83.24 
1 Ak 



Last term 



35 



1, first, found the last term by case Ist, which was 35cts. thea, 
according to case 2d, 1 found the sum of all the terms; this 
wag dbno by adciing the sum of the two extremes, (that is, wbai 
the Ist yd. and last yd. cost,) together; and,then I multiplieilbj 
lialftho nnin!)er of term?, or yards; this brought tlie sum of all 
ihe tiTiH'!. It unuld huve brought tiie samo answer, hiu 
I iinilii|»li»Ml l»y llio wbold nnmljor of terms 18, and divlJeJU 
2, iis directed i:i one part of the rule. 

KXAMPLKS. 

2. If a butcher buys . 50 sheep, and gives for the first shes;. 
1 shilling; and Jor the last 4Z. lys, what does the whole come 
to? Ans. \^. 

The first term is 1, and tlic last, 4/. 193. or 99s. proceed accordingly ' 
riiie. • 

.'3. How many strokes does the hammer of a clock strike in 
12 houri^? Ans. 7S 

As the common cliflTerence is 1, the extremes are 1, and 12; for the 
clock strikes 1, at one o'clock; and 12, at twelve o'clock; the number of 
terms arc IJ, proceed. 

4. if a merchant sells 30 yds, of drugget, at 3 cts. for the 
first yard, 6 for the second, 9 for the third, &c. iQcreasiog"] 
ctjiits every yard; vvhat does the whole come to.^ 

Ans. 13D. 95ctN 

First, find what the last term is, by case 1st. thus; 30x3—3 
-f 3=90, last term; to find the sum of all the terms, proceed 
by rule 2. 
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5. Suppose 150 eggs were placed in a right line, just three 
yards a part; and a basket placed three yards from the first 
egg; how many miles will a man have to travel, to gather them 
^Dgly, and place them into the basket? 

Ans. 38m. 4fur. IQOyds. 

He would have to travel 6 yards, to place the Ist. egg in the basket; 
that is, 3 yds. to the egg, and 3 back; by working, you will find the dis- 
tance from the basket to the last egg, 450 yds. and then back again, 
900; so, to find the whole distance travelled, you will have 6 for the 1st 
term, 900 for the last, and 150 for the number of terms. 

Case 3d. The two extremes, (that is, the first and last term,) 
and the number of terms given, to find the common difference. 

Rule. Divide the difference of the two extremes by the num- 
ber of terms less, (or lacking,) one, and the quotient will be 
the common difference, 

EXAMPLE FOR ILLUSTRATION. 

^ . 1. Suppose a man had 9 children, whose ages differed alike, 
in arithmetical progression; the youngest being 4 years old, 
and the eldest 28; what is the difference of their ages, i 
age of each 

4 age of the 

4 + 3:=: 7 

7H-3-10 

Eldest 28 10+3=13 

9 Youngest 4 13+8=16 

I — 16+3=19 

8)24diffextremesl9+3=22 
8 — 22+3=25 

3 common diff.25+3=28 



EXAMPLES. 

2. Suppose a debt is to be discharg^ed at 6 several payments 
in arithmetical proportion; the first to be 10 dolls« and the last 
160 dolls, what must each payment be, and what is the whole 
debt.^ Ans. The common difference is 30 dollars, and the 

whole debt, 510 dolls. 
The difference between 160, and 10, will be the difference of the ex- 
tremes; the remainder divided by 6, less 1» will be the common differ- 
ence» which place as you may see. 

Dolls. By proceeding as di- 

10 Ist payment, rected, yo« will find what 

10 + 30 s 40 2 each payment must be, 

40 + 30^aas 70 3 &c. and the sam of all the 

22 
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whole ilobt; which may be found by the rule under caie 2,tkaK 
10 + IGO = 170 sum of the extremes; then, 170 X 3 (half 
the number of terms,) will be the answer. 

3. Suppose a man is to travel from New York to a certa 
place in 8 ilays, and to go 4 miles the first day, and 46 the kit 
day, increasing every day with an equal excess; required the 
daily increase, and the length of the journey. 

Ans. The daily increase is 6 miles, and the whole joQn^ 
:>00 milef*. 

Find the common difference as before; to find the whole jouDn 
proceed accortlinfi^ to case 2. 

Case 4th- When the two extremes and commoD differeoee 
are given, to find the number of terms. 

Rule. Divide the difTercnce of the two extremes by the con- 
mon ditToronce, and add one to the quotient; the sum will k 
the number of terms. 

EXAMPLES. 

I. Suppose a mnn being asked how many children he haSfa» 
•W^r*, my youngest child is 4 years old, and my eldest is 28. 
iMllibc dilference of their ages is 3 years; how'many chiidm 
hat ne? Ans. 9 childreo. 

The extremes are 28 ^ and 4, the common difference- 3; remember ts 
add one to the quotient. 

L>. A man soltinij out on a journey, travels 5 miles the Is 
day«antl increases every day's journey by 3 miles, till at last he 
travelled G8 miles in one day; how many days did he travel? 

Ans, 22 davi 



GEOMETRICAL PROGRESSION. 

Geometrical Progression is when any rank or series ofnamber? 
increase by one common multiplier or decrease by one commoa 
divisor. 

As 2, 4, 8, 16, &c, here the common ratio* is 2. 
Again, 81,27, 9. 3, here the common divisor^ or ratio is 3; 
the first mentioned is called an ascending, and the last a descend- 
ing series. In any series of numbers in geometrical progref- 
sion, the product of the two extremes, will be equal to the prt- 
duct of any two means equally distant from the extremes. All 

^ The number by which the series increase, or decreaaeb w called *| 
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3, 9, 27, 81, 243, 729. Here, the extremes, 3 x 729, 
9 X 243, and 27 x 81, produce the same result, viz. 2187. 
If the terms are odd, the middle term multiplied by itself will 
be equal to the two extremes; as, 3, 6, 12, here, 6x6, pro- 
duce the same as 3 x 12. In geometrical progression, as in 
arithmetical progression, there are dve things observed, viz. 
the first term, the last term, the number of terms, the ratio, 
and the sum of all the terms; any three of them being known, 
the rest may be found. 

CASE I. 

When the first term and ratio, are given, to find any other 
term assigned. 

RULE. 

Raise the ratio to a power one less than that denoted by the 
"liumber of terms. Multiply this product by the first term; the 
result will be the term required. 

EXAMPLE FOR ILLUSTRATION. 

1. If the first term be 4, and the ratio 3; what is the 15th 
term.^ Ans. 19131876 



According to rule, 
I raised the ratio to 
a power, one less 
than the given num- 
ber; that is, I raised 
the ratio to a 14th 
power; I found the 
5th power as in the 
example, and then 
I multiplied the 5th 
power by the 5th, 
this produced the 
10th; then, I multi- 
plied the 10th bj 
the 4th; this last 
product was the 
14th power. As di- 
rected, I then mul- 
tiplied by the first 
term; the result was 
the 15th termi 



o 


u 
o 


u 

o 


power 
power 


08 

3 


'a 
9 


n3 
CO 

27 


81 243 
243 



729 
972 

486 



59049 tenth power. 
81 fourth power. 

59049 
472392 



4782969 14th power. 
4 first term. 



19131876 15th term. 
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EXAMPLES. 

2. Suppose the first term be 1, and the ratio 4; what is the 12th 
term? Ads. 4194304 

Raise the ratio 4, to the 11 tb power; one less than the given number; 
comfhence thus, 4, 16, 64, 256, the 356 is the 4th power, the 4th mol* 
tiplied by the 4th, and that product by the 3d. will be the 11th; theo 
by the Ist term. 

3. Suppose a sum of money is to be divided between 18 meo; 
the first man is to have 2 dolls, the ratio 5; what will be the 
18th, or last man's share? Ans. 1525878906250 

Raise the ratio to the 17th power, then -^— by the Ist term. 

dASE II. 
When the^first term, ratio, and number of terms are gifei, 
to find the suta of all the terms. 

RULE. 

Raise the ratio to a power equal 1o the nu other of terms 
given; subtract 1, and multiply the remainder by the first tero; 
then, divide this product by the ratio less 1; the result will be 
the sum of all the series, or terms.* 

EXAMPLE FOR ILLUSTRATION. 

1. Suppose you bargain for 18 yards of broad cloth, agreeinff 
that the price shall be as follows: viz. 1 cent for the first yard; 
2 cents for the second, 4 for the third, and so on, doubling it 
for every yard; be so good as to find what the cloth comes to at 
that rate. Ans. g2621.43cU. 



Note. — The sum of all the series is the sum total of all the terms 
placed under each other, and added together.^ 



•/ 
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^ . 1^ 0< CO ^ »o to 

Ratio. 2 4 8 16 32 64 



64 




4096 *12th power 
64 6th power 



16384 
24576 

262144' 18th power 
1 » 



262143 

1 first term 



Ratio 2--l-=l)262143 

2621.43 
D. cts. 
According to rale, I raised the ratio to a power eqaal to the 
number of terms given in the question; that is, 18; as directed 
I subtracted 1, and then multiplied by the first term 1; and last- 
ly divided bj the ratio less 1; the result was the sum of all the 
series'or terms; multiplying by the first term, and dividing by 
the ratio, less 1 did not alter the question, as the first term was 
1, and the ratio less 1, was one. 

EXAMPLES. 

2. Suppose a school-teacher agrees to take the charge of 

a school for a year; upon the following conditions, viz. to have 

'3 cents for the first month, 9 for the second, 27 for the third, &c« 

• in triple proportion, geometrical; what will his wages amount 

I to.^ . Ans. 37971.60ct8, 

f . 22 ♦ 



r 
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Here 3 is the ratio; commence thus, 3, 9, 27, 81, the last is the 4th 
power; the 4th X 4th will give the 8th; the 8th X the 4th, will give the 
12th; the rule says^subtract 1; multiply by the lat term, which isSjaod^ 
lastly, diyide by the ratio less 1, which is 2. 

3. Suppose you buy 19 yards of silk, agreeing that the price 
shall be as follows; 2 farthings for the first yard, 6 fo^the8^ 
cond, 18 for the third, &c. what does the silk come to, at tfait 
rate.^ Ans. 1210689£. Oi. 6ii 

The ratio is 3, the first term 2; the number of terms, 19; commence iriA 
the ratio thus, 3, 9, 27, 81, 243, the 5th X the 5th gives the 10th; the 
lOthXthe 5th gives the 15th, and the 15th X the 4th gives the 19th|{i 
on according to rule. 

4. If a man, driving his cattle to market,and meeting anotiier, 
who asks him what he will take for his cattle^answers; there vt 
32 in all; and I will take 1 farthing for the first, 2 for theK' 
cond, 4 for the third, &c. He,thinking this a rare bargain, agrees 
to it; be so good as to find what the cattle comes to atthatratd 

Ans. 4473924£. 5s« 3d.3qR. 
The first term is 1, number of terms 32; commence thus, with the 
ratio, 2, 4, 8, 16, 32, 64, 128, the last is the 6th power; 6th X 6th»>i3ik 
the 12th X 12th4— 24th the 24th X 6th-.30th, the 30th X 2nd»3^ndjl^ 
tend to the rule; the answer will come in farthings, which bring 'ate 
pounds. 

5. Suppose a father tells his son, that he is willing to gire 
him 10000 dolls, to set him up in trade; but his soD,lieing a ^t- 
tic ingenious,a8ks his father if he would not rather give himhk 
fortune in the following manner; says he, I am just 21yearsof I 
age; now, be so good as to gif e me 1 cent for the first year, 2 
cents for the second, 4 for the third, &c. doubling it every year 
till 21; his father, thinking his son's request moderate, agrees 
to it; please to find what it comes to, and whether the son gained 
any thing by his request/' 

Ans. It comes to 20971 D, Slots, he gains by his request 
10971 D. Slcts. 
What is the ratio, the first term, the number of terms? 

6. Suppose a farmer hires a man for 20 days, making the 
following bargain; viz. he is to work the 20 days, and to have 
nothing more than 4 wheat corns for the first days work, aod 
40 for the second, 400 for the third, and so on, in a tenfold 
proportion for the whole number of days; be so good as to find 
what the labour comes to, supposing the wheat to hare beeo 
sold for lOs. per bushel. 

Ans. 4521 122685185 1£, lOs. rejecting ren. ' 

Ratio 10, number of term 20, Ist term 4; after you have found &e sua I 

of all the terms or numbers of grains, divide by the g^ns in a pint, tbes || 

bring the pints 'into b\uftttVat«nd ^^^VsaX \\. fin;^^ tA at lOs. per builieL W 
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Note.— 7680 wheat corns are supposed to make a pint, and 64 pints 
make a bushel. 

7. If a gentleman is married on new-years day to the daugh- 
ter of a wealthy merchant, who, being highly pleased with the 
match, asks his son-in-law, what present he shall make him, 
as a portion for his daughter; the son-in-law tells him he is 
very good, and says, if it please him, he may make him a 
present every day during that month, in the following manner, 
2 cents the first day, 6 cents the second, 18 centsjufi^- third day, 
&c. in triple proportion to the ^d of 31 days. Vfe. father-in 
law agrees toit,what portion does the daughter revive at that 
rate? Ans. $61767339fi2839.46cts. 

3 is the ratio, 2 the first term, 31 the number of terms. 

8. What will a watchmaker get for 20 gold watches, if sold 
in the following manner; 1 cent for the first, 4 for the second, 
16 for the third, &c, in a quadruple proportion, and what is 
the average price.? Ans. They come to $3665038759.25cte. 

And the average price is, §183251937. 96c ts. gm.-f 
4, is the ratio, 1. the first term, and 20 the number of terms. 
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PERMUTATION. 

Permutation is showing how manny different ways any given 
number of things may be placed, or varied in their position. 

To find the permutation or changes. 

RULE. • 

Multiply all the given terms of the natural series from on^' 
up to the given number, continually together; the last product 
will be the number of changes required, 

EXAMPLE FOR ILLUSTRATION. 

1. In how many different positions can 6 men be placed? 

Ans. 720 
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1 
2 



2 
3 



Here, according to rule, I multiplied all the girea 
terms together, viz. 1^ 2, 3, 4, 5, 6; the last product was 
the answer. Had there been but two men, thej could 
not have been placed in more' than two different posi- 
tionSy as, ab. ba. had there been 3 men thej could have 
been placed in six different positions, thus, a b c, b ca, 
c a b, b a c, a c b, c b a, four men could have been pla- 
ced lft'24 different positions; five in 120, &c. 



720 



EXAl^PLE. 

2. Suppose, in a boarding house, there are 8 boarders; aod 
one of the company, having a mind to make a bargain out of 
the landlord, offers him 50 dollars for bis board, so long as they, 
(the 8 boarders,) together with the landlord, can sit every daj 
at dinner in a different order; the landlord, thinking this a 
good bargain, agrees to it; I demand the number of positioos, 
and how long they would have to stay at the boarding house, 
allowing the year to contain 365^ days? 

Ans. The number of positions 362880, and the time 
they would have to stay is 993 years 186i 
days. 
Observe, the landlord made 9; proceed according to rule, to find the 
changes; to divide by the 365^, reduce them to quarter days, and like- 
wise multiply the changes, by 4; there will be a remainder,which divide 
by 4, to bring the days, or reduce the i of a day to a decimal, and annex 
it to the 365, and divide, &c. 



ALLIGATION. 

CASE II.* 

When the rates of several things are given, to find such 
^tities^f them as are necessary to make a nuxture, which 
be at a rate propounded, 

Sot the fint case oC A\V\|^\^ot^t qt K^\\^v:vstv.>ftft^vi^^Hftft.^V8^Yl&x 
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BOLE. 

1. Reduce all the rates to one denominalioD, (if not already 

2. Place the rales of the Bimplea Id a column under each 
other and the mean rate nn the left hand, 

3. Connect, or link together the several rates, so that every 
one less than the mean rate, may be linked, or connected, wilh 
one or more that is greater, 

4. Take the difference betiveen each piice nod (he mean 
rale, and place it opposite to that rate with which it is linked, 
or connected. 

5. If only one difference elands against any rate, it will be 
the quantity belonging (o that rate but if there are aeveral, 
then their sum will be the qiiaulity. 

EXAMPLE FOR ILtUSTBATION. 

1, How much corn, at 60 cents per bushel; buckwheat at 
48cts. per bushel andoiil?, ut 36 ceuts per bushel, will make a 
miiture worth 40cl9. perbnshel! 

C (tO A 4 bushels, at 60 cents. According to 

40 MS U 4 do. 48 rule, I placed the 

(36L!20 + 8 = 28 do, 36 ralesin acolumn, 

and the mean rale on the left hand; then, I connecled them to- 
gether, one greater wilh one less than the mean rale, and then 
took the difference between 40,the mean rale, and 60, one of the 
gifeo ralei'j the difference was 20; Ibis I set np^ainsl 36, (he ope 
with whicb it was linked; Ihen, I took the difference between 
40 and 48, whicb was 8; and this I likewise placed against the 
86, it bcin^ connecled with the 48; I, now, took the difference 
between 40 and 36, which was 4, and placed Ibis against both 
ibe 60 and 48, for these were both linked with the 36; the re- 
salt was 4bu. at 60cts. 4bu. at 48cts. and 28bu. at 36cls. 



2. Suppose a goldsmith would mix gold, of 18 carals fine, 
with some of 19, 20 and 34, so that the compound may be 22 
carats line; how much of each kind must he lake? 

" -) Ans. 3 of the first three, and 9 of the last, 

-il I have placed these and linked them together; pro- 
ceed,lake the difference between the32 and each of 
S the other rates, and place Ihem against those wilh 
which they are linked; the difference between 
the 32 and 18, 19 and 20, must be placed against the 24; and 
, ibe difference between 94 and 23, against each of Ihe others, be. 
3- Suppose it is required to mix eevernl sorts of rum, as fol- 
lows: at 6a. 83- and at lOs. with water, al <h. ^ftx «,■(^^.'Mi^ \si-' 
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gether; so that, when mixed, it may. be worth 7s. per galloD; 
how much of each sort must the mixture consist of? 

Ads. Igal. at 6s. Igal. at 8s. 7gal. at 10s. and 3 gallons of 
water. Or, 3gal. at 6s. 7gal. at 8s. 1 gal. at 10s. and 1 
gallon of water. 

Place the prices and mean rate as before, and link them together; to 
find the first answer, you may link the 6 and 8, and the 10 and togeth- 
er, to get the second answer, link the 6 and 10, and the 10 andO,tO' 
gether. 

4. Suppose a grocer has several sorts of sugar; viz. .one sort 
at 16 cents per lb. another at 12 coats; a third at 8 cents; and 
a fourth, at 4 cents per lb. how much of each sort must be 
mixed together, that the whole quantity may be offered at 10 
cents per lb? 

1st Ans. 61bs. at 16cts. 2lbs. at IScts. 2lbs. at 8cts. 61bs. at4ct!. 
2d Ans. 2ibs at 16 61bs at 12 61bs at 8 81bs at 4 

3d Ans. 81bs at 16 6lbs at 12 61bs at 8 2lbs at 4 

4th Ans. 8lbs of each sort. 

These four answers arise from so many various ways of linking the 
rates of the ingredients together, which might have been prosecuted 
further. 

To find the first answer, link the 16 and 4, and the 12 and 8 tojetherj 
to get the second, link the 16 and 8, and the 12 and 4, together; to get 
the third, link as in the last, and then link the 16 and 4, to^etiier; to get 
the fourth answer, link as in tlie first; and then, the 16 and 8, and the 12 
and 4. 

CASE III. 
When one of the ingredients is limited to a certain quantity, 
to find the several quantities of the rest, in proportion to the 
quantity given. 

RULE. 

1. Take the difference between each price and the mean 
rate, as in the last rule; then 

2. Say, As the difference standing against the simple whose 
quantity is given — is to the known quantity — so is each of the 
other differences severally, to the several quantities requirei 

EXAMPLE FOR ILLUSTRATIOJT. 

1. Suppose a farmer mixes 20 bushels of wheat, at 128.per 
bushel, with rye, at Ss. barley at 63. and oats at 3s. per bushel; 
how much rye, barley, and oats, must be mixed with the 20 
bushels of wheat, that the whole mixture be worth 58. per 
bushel. 
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fl2' 



5i 



As 2 



8— 
31- 



: 20 
2 

2)40 



2 



As 2 



: 20 :: 
11 

2)220 



11 



2 2 Here I licked, and took the 

2 2 differences as before; and, then, 

2 2 stated it according to rule; say- 

7+3+1=11 ingr, as 2 (that stands against the 

price of thie wheat, whose quan- 
tity is given,) is to the quantity 
given, so is 2, that stands against 
the next simple, &,c. this hrougbt 
20; so,there must be 20 bushels 
of rye. I omitted the next state- 
ment, as that would have been 
the same; the last statement 
brought 110, the quantity of oats; 
the whole answer stands thus: 
20bu. of wheat, at 123. 20bu. of 
rye, at 8s. 20b u. of barley, at 6s, 
and llObu. of oats, at Ss. 



20 bushels at 8s. 



110 bushels at 3s. 

EXAMPLES. 

2. How much water must be mixed with 42 gallons of rum, 
worth 75cts. to reduce the price to 70cts? Ans. 3gals. of water. 

Placed thusi -q ? 75 Observe the rule. 

3. Suppose a merchant has 56 gallons of rum, at lOs. per 
gallon, which he would mix with some other rum at 8s. and 
some at 6s« with water, at 0?* per gallon; and so mixed, that 
the whole may be sold for 7s, per gallon; how muclT of each 
kind of rqm, and how much water must the mixture consist of? 

Ans. 8gals. at 8s, 8gals. at 6s. and 24gals. of water. 
The answer is brought by linking the 10 and 0, and the 8 and 6, to- 
gether; this question admits of a number of answers, by linking diiferent 
ways. 

CASE IV. 

When the price of each simple is given; also, the mean rate 
and quantity to be compounded; to findYiow much of each sort 
will make that quantity. 

RULE. 

1. Place the difference between the mean rate, and the seve- 
ral prices, as before; then 

2. Say, As the sum of these differences is to the whole quan- 
tity of mixture) so is each particular difference, to its particular 
qoantity. 




iLi- 
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EXAMPLE FOR ILLUSTRATIOH. 

1. Suppose a grocer has foar sorts of tea, at the followlogp 
prices; yiz. at Is. 2s. 6s. and 9s, per lb. which he would mix to- 
gether, to make a composition of 96lbs. worth 3s. per lb, hoir 
mach of each sort most he take? 




6 
3 
1 
2 

12 



as 12 



96 
6 



*• 



as 12 



96 
3 



:: 3 



12)576 



12)288 



Proof. 
48 at Is. 
24 2 



6 
9 



481b8. at Is, 

as 12 : 96 :: 1 
1 

12)96 

8lbs> at 6s, 



241b8. at 28. 



as 12 : 96 
2 

12)192 



161bs. at 9s, 



8 
16 

96 

This question admits of a variety of answers; the above, per- 
haps, is suffident. 

2. How much gold, of 17, of 19, and of 23 carats fine, must 
be mixed together, to form a composition of 50oz. of 20 carats 
fioe.^ Ans, 15oz. of 17 carats fine, 15oz. of 19; and 

20oz. of 23 carats fine. 
You will find the sum of the differences to be 10; the whole coinposi* 
tion is 5doz. &c. 

3. How much water, at per gallon, must be mixed with 
rum at 80cts. per gallon, to fill a cask that holds 96 gals, 
which may be worth SOcts* per gallon.^ Ans. 36 gallons of 

water, and 60 gallons of rum. 




A GENERAL RULE 

POU EXTRACTING THE ROOTS OF ALL POWERS.* 

RULE. 

1. Prepare the given number for extraction, by pointing off 
from the uoits place, as the required root directs. 

2. Find the first figure by trial, and subtract its power from 
the left hand period of the given number* 

/ • For an explaTvoAvoiv o? ^o^w^> ^^\tj^^>aJwst!i^^.*>a^, 



EXTRACTION OF ROOTS. 265 

3- Then, to the remainder bring down the first figure in the 
next period, and call it the dividend. 

4. Involve the root into the next inferior power to that which 
is given, and multiply it by the index, or number, denoting the 
given power, for a divisor. 

5. Find how many times the divisor is contained in the divi- 
dend, and annex the result to the root. 

6. Involve all the root, thus found, into the given power. 

7. Subtract the power, (always,) from as many periods of the 
given number, as you have found figures in the root. 

8. To the remainder, bring down the first figure of the next 
period, for a new dividend. 

9. Find a new divisor, as before, and,in like manner,proceed, 

till the whole is finished. 

Note. — The extracting of roots of very high powers, by the nile, will 
be tedious. The following method, when practicable, will be found 
much more convenient, which is, by extracting the square and cube 
roots only. Thus, when any even power is given, extract the square 
root of it, which reduces it to half the given power; then, the square root 
of that power reduces it to half of the same power; and so on, till you 
come to a square or cube. For example; suppose a 12th power be given 
to extract the root of. The square root of that reduces it to a sixth power; 
and the square root of the sixth power reduces it to a cube the root of 
which may be' extracted by the rules given. 

EXAMPLE FOR ILLUSTRATION. 

1. What is the sursolid or 5th root of 254803968? Ans. 48 

254803968(48 
4x4x4x4x4=1024 first subtrahend. 

4x4x4x4x5=1280)15240 first dividend. 
48x48x48x48x48=254803968 second subtrahend. 

o" 

As directed in the rule, I pointed off the given number into 
periods of five figures each, (it being the 5th root or power,) 
then I sought a root, whose power was nearest to the given 
number in the left hand period, (being less,) which I foimd to 
be 4, the power of which was 1024. This I subtracted from 
tke first, or left hand period of the given number, and then 
brought down the first figure in the next periodf^which was 0; 
then, I proceeded, in the 4th place, to find a divisor, the rule 
sajfl, involve the root to the next inferior power, &c. accord- 
ingly, I involved the 4 four times, and multiplied the ^tc^dvw^l ^ 
bj 5, the iadex of the givca power*, ftiia \ c^\%4 >;\i^ ^vi^catV 

23 
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lit iL.t c^k^ lijt c.i>.7 li c'.o'.^Ji«ed ill !i»e Domber hmr ihan S 
ua*^'i Lv^ b) tf.jil« k ti^il l< KeD ^idt tL« roc*: k S.;, AfLerpihc- 

K»:t*i.ji!iJ<:/ •];,•: giiea pc Hen !i>i« j.rc«-oci I placed loder ibefasi, 
a:/l iLe :«ua.r/cr ccccJa^ Ijke iLe r'^ea LuiLber, and tbeiebc- 



2. Wh^i i« :f,e L^!udra:e cr 4*Ji rcoi ci" 331776' Ad?. 2:1 

• • 

r! or [,*/*■ *'r: •?*?", r.'/vplv i! bv •}.* jndtx Cff thegrrer. poTeT, wiilci ii4. 

3. What ]• Ue ^t:rVol:d or 5:h root 01.7962624/ As&^l 

4. Vi'ha*. i« the squared cube or Oih root of 7S27577^*>696.' 

Ax&96 
Ir<H*tk'! '^f working by the geneni njle, vou may extinct ibe sqct?e 
:oo'. of t;»»; g.^en nun.ber; iha: mUI recuce it to hsJf ii$ p»»cr, yr io» 
ci-oc: fj^ji^j-h"., '.he b^{Uire root of ii will be 634736. Then, .by !ie 
gentrail : At, A yjn plesiMr,) extract iLe cutfe root of that number, whi:h 
win g^'; l^C, t-.iT ^i.swer, 

5. \Vh;it i"! tiiC second sursolij, cr7lhroot cfoS 705^54 3272: 

AiiS. 4S 

I'olnt ofTstven figures; tijcn, fiirl a fig*jre whose pomer is r.cirest lo 
llie iiuui^er i.'i the J«:f» hand period, (being lew,) and proceei! as befcre. 

KxaiTiple«i in tjie higher powers are not given, a& the operatioD it te- 
diouf, and very beidom necessary. 



SIMPLE INTEREST BY DECIMALS. 

The following four letters may be observed, which, with thdr 
sigriifjcatioris, are as follows: 

P. the principal, or sum pat to interest. 

T. the time the principal continues at interest. 

A. the amount, or principal and interest added tog^ether. 

K. the ratio or the rate per cent. 

Observe, the ratio is the simple interest of J^l or $1 for one 
year, at any given rate, and is thus found: as 100/, or lOOP. is 
to the rate per cent, so is 1/. or ID. to the ratio. 

If the rate per cent, per annum l>e 6 dollars, then say, 
as lOOD, : 6D. :: ID, this gives ,06, which is the ratio, and so 
with any rate per cent. 



SIMPLE INTEREST BY DECIMALS. 

The following table id- found in this manner: 
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A TABLE OF RATIOS. 


■■ 


• 


Rate 

per cent 


Ratio. 


Rate 

per cent 


Ratio. 


Rate 

per cent 


Ratio. 


Rate 
per cent 


Ratio. 


2 
3 

3^ 
4 


.02 
,03 
.035 
.04 


4^ 
5 


.045 
.05 
•055 
.06 


P 

8 


.065 

•07 

.075 
•08 


10 


.085 
.09 
.095 
.1 



CASE I. 

When the Principal, Time, and Rate per cent are given, to 
find the amoant 

RULE. 

Multiply the principal by the ratio, and that product by the 
time, the last product 'will be the interest, to which add the 
principal for the amount- 

Or thus: PRT+P=A. 

Note. — Letters put together in this manner, without a sign between 
them, denote continual multiplication as may be seen in the rule above. 

EXAMPLE FOR ILLUSTRATION. 

•1. What is the amount of 250 dollars, for 3 years, at 6 per 
cent', per annum? Ans. 295 dolls. 

D. 

250 Prin. 
.06 Ratio 



1*5 00 Here I multiplied (P.) the principal by (R.) 

•^ T* *^® ratio; and then that prod4ict by (T.) the 

f *°^® time; and lastly, I added (P.) the principal to the 

45 00 ^^* product, 

250, Prin. 



295.00 Amt. 

EXAMPLES. 

2. What is the interest of 285£. 10s. for 6i years, at 5 per 
cent, per annum.^ Ans. 378£. 5s. 9d. 

Reduce the 10s. to a decimal, and annex it to the 280J5. reduce the i 
to a decimal, and annex it to the 6yr8. and proceed according to rule. 

3. What is the amount of 35D, 40ct8. for 5i years, at 4i per 
cent.^ Ans. 43D. 76cts. 3m, rem. 

By the table you can see what the ratio of 4^ per cent, is .045. 

NoTx.-^If the time be moDthsi reduce them to a dedmal and proceed 
lui before. 
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4- What is the amotint of 8480 for 9 moDths, at 6 per cent' f * 

Ans. 5OlD.60ct8. 
Reduce the 9*100111118 to a decimal and proceed. 

5. What is the amount of 949 dolJs. for 2 yra- and 128d8j8, 
at 6 per ceDt? Aiuu 1082D. 84ct8. 8m. tern. 

Find the decimal of 128 days, and annex it to the 2 yra. and proend 
as before. 

6. What is the amount of 268jS. 59. for 7 mo. at 5i percent? 

Ans, 276£. 9s. 3d. 2qr. ren. 
You will find the decimal of 7mo. to be 5833 rem. 
Note. The ratio of 5i per cent, is .0525. 

7. What is the amount of 1000 dolls, for 4 yrs. and 139 days, 
at 6i per cent? Ans. 1284D. 75ct8. 3m. reiL 

Find the decimal of the days, and annex it to the years, &c. 

8. What is the interest of 3000 dolls, at 2i perceotfof9 
months? ^ Ans. 56D. 25cis. 

Work as before^ and omit adding the principal to the last product 

TO CALCULATE INTEREST FOR DAYS. 

RULE. 

Multiply the principal by the given number of days, and that 

product by the ratio, divide the last product by 365 the number 

of days in a year, and it will give the interest required* 

P R T 
Or thus, = I the interest, 

o65 

EXAMPLE FOR ILLUSTRATION. 

1. What is the interest of 242^6. 5s. for 120 days, at 6 per 

cent/ Ans. 4£. 15s. 6d. 3-456 qrs. 

£ I first reduced the 5s. to a de- 

242.25 cimal, and annexed it to the 2421 

06 and then, multiplied by the ratio; 

this product I multiplied by the 

14.5350 time; here, I have left the qaes- 

120 tion for the learner to divide by 

£. the 365, &c. the quotient will be 

365)1744.2000(4.7786 as in the margin; and, to find the 

1460 proper quantity of the decimal, 

proceed as in case 3d, redaction 

2842 &c. of decimals. 



EXAMPLES. 

2. What is the interest of $280.40cts. for 80 days at 5 per 
ent, per annum? Ans. $3.07ct8.2m. reau 
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3. What is the interest of 198D. SOcts. for 150 days, at 6 per 
cent per annum? Ans. 4D. 89cts> 4m. rem, 

4. What is the interest of 480^8. 10s. for 30 days, at 4i per 
cent per annum? Ans. lU 15s* 6d. 2qr8. rem. 

To calculate Interest on Cash Accounti^^ «J*c. when partial payments 

are made. ■ 



RULE. 

1. Multiply the several balances by the number of days they 
are at interest. 

2. Multiply the sum of these prodtlcts by the ratio, and divide 
the last product If^ 365, and the quotient will be the whole in- 
terest due on the account. 

EXAMPLE FOR ILLUSTRATION. 

1. Suppose you lend Mr. James Merchant, 1000 dollars, as 
per bill on demand, dated November 16th. 1820, and received 
back as follows; Dep. 21st. 300 dolls; Jan, 30th 1821, 200 
dolls.; April 18lh, 300 dolls, and Nov. 16tb, 200 dolls. How 
much interest is due on the bill at 6 per cent? 

Ans. 23D. 83cts« 5m. rem. 
Method of Operation. 

D. Days. Products. 



Bill dated Nov. 16th, 1820; 
De<^ 21, received 

Jan. 30, 1821, received, 

received. 



1000 
300 



Balance, 700 
200 



Balance, 



April 20, 
Nov. 16, 



500 
300 



Balance, 200 
received principal in full, 200 



35 


35000 


40 


28000 


80 


40000 


210 


42000 



145000 
06 

365)870000(23 83 5 
730 

1400 &c. 

By examining the above, you will see how it is performed; 
The 35 days is the time from Not* 16, to Dec* 31; I multiplied 
the principal by the 35, and then sobtiMQted thit ^it&sokN^ ^^bi^ 
40 daj8 i$ the time from Dec 21) to im^ V^ln» \ w^^ii^ 
23* 
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the balance 700 dolls* by the 40 days, and then subtracted 200 
dolls, the next payment; and in this manner I proceeded till I 
had found all the products, then added them into one sum, and 
multiplied by the ratio, and divided the last product by 365, 
this brought 2d.835D. or 23D. 83cts. 5m. the interest required. 

EXAMPLE. 

2. Suppose you lend your friend 1500 dolls, on the 25th of 
November 1820, and receive of him the following sums, viz. 
Jan. 4th 1821, 500 dolls. March 14th 300 dolls. July 12th 400 
dolls, and Nov. 25, the balance, 300 dolls, how much interest 
is due you, reckoning it at 6 per cent? Ans. 41D. 72cts. rem. 

Proceed to find the sum of the products as in the last example, then 
multiply by the ratio and divide by 365 as before; tr^ to find the number 
of days correctly. 

Several methods for ccmputing interest on notes^ or obligations^ 
having indorsements' 

FIRST METHOD. 
RULE. 

1. Find the amount of the whole principal from the time 
the note was given, to the time of settlement, 

2. Then find the interest on the payments separately, from 
the time they were paid, or indorsed, to the time of settlement; 
then find their amount; having done this, subtract the amount of 
the payments from the amount of the principal first found. 

This manner of computing interest, on obligations of long 
irtanding, will be found to be erroneous, although it may differ 
but little for short periods of time; the reason why it is errone- 
ous is, because the interest in a course of years will take from 
the debt and in time completely discharge it, without paying any 
of the principal. 

EXAMPLE. 

Suppose you have given your note for 500 dolls, at 6 per cent, 
per annum, and you pay 30 dollars, or the interest, justly due on 
it at the end of every year for 5 years. Now, at the end 
of this time, you must certainly be indebted 500 dollars, for 
you have paid nothing more than the yearly interest, due on 
said note. But according to the method here treated of, the re- 
sult will be as follows: 
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The Note, 
Int. for 5 yrs. 

Am't of the note, 
Am't of the payments 

Balance due. 



$ 500 
150 

650 
168 

$ 482 



Amount of 1st payment, $ 37.20 

of 3ild. 35.40 

of 3d, 33.60 

of 4tb, 31.80 

Int. for the last year, 30.00 



Ist payment. 
Int. for4 3rr8. 



$ 30.00 
7.20 

Amount, $ 37.20 



Amount of payments. 



168.00 



2nd payment. 
Int. for 3 years. 



3d payment. 
Int. for 2 years, 



4lh payment. 
Int. for 1 year. 



30.00 
5.40 



Amount, 35.40 



30.00 
3.60 



Amount, 33.60 



30.00 
1.80 



Amount, 31.80 



On this note there are 4 indorsemnts, upon which interest is claimed, 
the first for 4 years; the second for 3; the third for 2; and the fourth for 
1 year. On the note there are 5 years interest, the amount of which is 
^650; the amount of payments, $168; this deducted from the $650, 
leaves $482 due on the note by this method; although you have paid no 
more than simply the interest due on it; so that you will perceive that 
had this note stood for a course of years, it would have been discharged 
without paying any of tl\e principal. 

EXAMPLE. 

$750 New York, Angust 11th, 1824- 

On demand, 1 promise to pay John Lender, the 
stim of seven hundred and fifty dollars with interest, at six per 
cent, per annum, for value received. 

ISAAC BORROW, 

Indorsements on the above note as follows, February 11th, 
1826, 8300. November 26th, 1826, $200. July 16th, 1829, 
$250. How much is due on said note August 16th, 1830.^ 

Ans, $128.43cts. 

First, find the amount of $750, from Aug. 11, 1824 to Aug. 16, 1830, 
(the time being 6yrs. 5 days,) and place it as in the illustration; then, find 
the am't of the 1st payment, from Feb. 11, 1826, to Aug. 16, 1830, (4yrs. 
6m. 5d.) then, find the amount of the 2d payment, from the time of the 
payment to the time of the settlement; (3yrs. 8mo. 21 days.) Fmd the 
amount of the 3d payment, for the time, (lyr. Imo.) add the amount of 
the three payments together and subtract their sum from the amount of 
the note, the remainder will be the balance due; the learner may find 
the time, and see if the calculation is right. Obaen^. TVv^ v(Mra?6&« 
the first payment is $38h24cXa. q{f the second ^441>.^^c^:iu vei^ ^^ ^ 
third, 266D.2SctB. 
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SECOND METHOD. 

The following was established as a standing rule, by the superior court 
of the State of Connecticut, in 1784, for computing interest on notes or 
obligitions, as before stated : 

RULE. 

Compute the interest to the time of the first payment; if 
that be one year or more, from the time the interest commeD- 
ced, add it to the principal, and deduct the payment from the 
sum total. If there be after payments made, compute the in- 
terest on tlie balance due, to the next payment; and, then, de- 
duct t)ie payment, as above; and, in like manner, from one pay- 
ment to another, till all the payments are absorbed; provided, 
the time between one payment and another, be one year, or 
more. But if any payment be made before one yearns interest 
hath accrued, then, compute the interest on the principal sum 
due on the obligation for one year; add it to the principal, and 
compute the interest on the sum paid, from the time it was 
paid, up to the end of the year; add it to the sum paid, and de- 
duct that sum from the principal and interest added, as before. 

If any payments be made, of a less sum than the interest 
arisen at the time of such payment, no interest is to be com- 
puted, but only on the principal sum for any period. 

EXAMPLE. 
A note, dated August 11th, 1824, given for g750, at 6 per 
cent, per annum, (as in the last example,) and the indorsements 
as follows: February 11th, 1826, §300; November 26tb, 1826, 
8200; July 16th, 1829, g250; how much is due on said note, 
August 16th, 1830.^ Ans. $ 156 

METHOD or OPERATIOJr. 

Note, dolls. 750.00 

Interest up to first payment, it being 1 year, 6 months, 



Amount, 
1 payment, 

new principal, 
Interest for 1 year, (a payment having been made before 
1 year's interest had accrued,) 

2d payment, dolls. 200.00 
Int. to end of the year, it being 2 months, 16 days, 2.52 



202.52 202.52 



new principal, 
In^ 3d payment, it being 2 yra* Smo. 5 d&y^ 
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Amount, 

3d payment, 250.00 



new principal. 
Int. up to time of settlement, it being lyr. Imo. 



Due on the note, according to this method, dolls. 156.00 

Note, the second payment being made before one year's interest had 
accrued, the interest, according to rule, must be computed on the prin- 
cipal sum, (or new principal,) for 1 year; that is, from February llth^ 
1816, the tins of the last payment, to February 11th, 1817, which is 2 
months, 16 days; this interest add to the payment, and then subtract it 
-from the principsd added above. 

The operation I have left for the learner to work out. Although I 
have put down the time, it will be better for him to find it. 

THIRD METHOD. 

The courts of law, in Massachusetts, established fhe follow- 
ing rule for computiug interest on notes, &c. on which partial 
payments have been indorsed: 

RULE. 

Compute the interest on the principal sum, from the time 
when the interest commenced, to the first time when a payment 
was made, which exceeds, either alone or in conjunction with 
the preceding payment, (if any,) the interest at that time due; 
add that interest to the principal, and,from the sum, subtract the 
payment made at that time, together with the preceding pay- 
ment, (if any,) and the remainder forms a new principal, on 
which compute and subtract the payments, as upon the first 
principal, and proceed in this manner, to the time of final set- 
tlement. 

EXAMPLE. 

The example the same as before, yiz. a note dated August 
1 1th, 1824, given for $750 at 6 per cent, per annum. Indorse- 
ments as follows: February 11th, 1826,^300; November 26th, 
1826, ^200; July 16th, 1829, ^250; how much is due on this 
note, August 16th, 1830.^ Ans. $155.68cts. 

METHOD OF OPERATIONT. 
Note, Dolls. 750.00 

Interest up to 6rst payment, it being 1 year, 6 months, 

Amount, 

first payment, 300.00 

new principal. 
Interest up to 2d payment, it being 9 mo. 15 days. 



Amount, 

2d '^«^m«cv\.« ^ 



274 ANNUITIES, PENSIONS, &c 

new principal, 
Interest up to 3d payment, it being 2yr8.7mo. 20 days. 

Amount, 

Sd payment, ^00 

, new principal. 
Interest up to time of settlement, it being 1 year, 1 month. 

Due on the note, according to this method, Dolls. liiS 

The following is the balance due by each method, as exei- 
plified in the examples. 

Due, according to the first method, Dolls. 128.43 ck 

do. the second, 156.00 

do. the third, 155.68 

Annuities, Pensions^ 4^c, in Arrears at Simple Interest 

Note. An annuity is a yearly income arising from money, kc. 
and is payable yearly, for a certain number of years, or for life, 
and when a person keeps the annuity in his own hands bejoul 
the time of payment, it is said to be in arrears. 

The sum of the annuities for the time they have beeniw- 
borne, together with the interest due on each, is called tbe 
amount* 

If an annuity is bought off, or paid for, all at once at the coo- 
mencemcnt of the time, the price paid is called the present 
worth. Annuities are generally payable or due, either yearlj. 
half yearly, or quarterly. 

Here, let x\, represent the amount; R, the ratio of rate per 
cent, and T, the time as before. Note, U, represents the ao- 
nuity. 

RULE. 

TUT T U 

^ X R + T U = A 

That is, time mult, by the ann. mult, by time, less the time and aim. 
The result divided by 2, and the quotient mult, by the ratio, to which 
add time and ann, the sum is equal to the amount 

EXAMPLES. 

1. If an annuity of80£be forborne 5 years,* what will be 
due for principal and interest, at the end of said tetm, simple 
interest, being computed at 6 per cent, per annum.^ An8.£448 
T U T TU R TU je 

5x80x5—400^ X,06+400=448 the amount, 
Oha^ ' \^ the time and annuity multiplied together. From tfcd 

* lore^ I think the learner may find tbe result of the ftk 
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2. Suppose a hoase be ^j^jpli^i^ %$iHse of 8 years, at ^ 200^ 
per anDum, add the rent be4K|pw^Jj|Yor the whole term; what 
is due at the end of said termj" iMKKjple interest being allowed, 
at 5 per cent, per annum? Ans. 1880 Dolls, 

^ote, when the annuity^ &a is to be paid half yearly or quarterly, then 
Tor half yearly payments, take half of the ratio, half the annuity, &c. 
and twice the number of years; that is, reduce the years to half years — 
uid for quarterly payments, take a fourth part of the ratio, and a fourth 
part of the annuity, and four times the number of years, and work as be- 
fore. 

3. If a salary of 100£n payable every half year, remains un- 
paid for 5 years, what will it amount to in that time, at 6 per 
cent, per annum? Ans. 567£ 10s. 

Half the ratio will be .03; half the annuity, 50; the number of half 
years, 10; work as before. 

4. If the payment of a pension, due quarterly, be omitted to 
be paid for 5 years, what will it amount to in that time, if 5 per 
cent, be allowed to a person who has a pension'of j^200? 

Ans. $1118.75cts. 
The fourth part of the ratio will be .0125, for that is the fourth of .05; 
the ann. 50-, and the quarter yeai's, 20; proceed as before. 

PRESENT WORTH OF ANNUITIES. 

Here, P represents the present worth, U T and R as before. 

To find the present worth of an annuity, at simple interest. 
Given, U, annuity; T, time; and R, ratio; to find P, present 
worth. 

RULE. 

RTT — RT4-2T 

EXAMPLES. 

1. How much present money is equal to an annuity of ^ 200, 
to continue 5 years, at 6 percent? Ans. 861D* 53cls. 8m. 

R T T RT 2T 

.06 X 5 X 5 — 30 + 10 = 11.20 the dividend. .06 X 5 X 2 + 2 « 2.60 
the divisor; divide the dividend by tiiis divisory and multiply the quo- 
tient (4.30769) by (200) the annuity, the product will be the answer. 

2. What is the present worth of60£ per annum, to continue 
4 years, at 5 per cenl..^ Ans. 214£ 199. lid. 3qrs. -f 

NoTE. — The same is to be observed here for half yearly and quarterly 
"payments, as mentioned in the last rule. 

3. What is a pension of 250 dolls, per ann. worth, in ready 
iDoney, payable half yearly, at 6 per cent, for 5 years? 

V Ans. I091dolls. 34cts. 6m. + 

'.« Take half the ratio; half the pensioni and double the years} and pr 
=?i^ieed according to rule. 
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4. What is the present worth of a pension of GOdolls. per 
aoDum, payable quarterly, for 5 years, at 6 per cent? 

Ads. 263c1oUs. 65ct8. 3D.-f 

Take the fourth of the ratio; one fourth of the annuity; and 4 timef 
the number of years, &c. 



COMPOUND INTEREST. 

The following letters are made use of, viz. A, the amoauft 
P, the principal; T, the time; R, the ratio or the amount of l£ 
or jjl, for a year; and is found by the following proportioo: is 
100 : 105 :: 1 :: 105, ratio at 5 per cent, or, As 100 : 106 : 
1 : 106, ratio at 6 per cent. &c. 

Table of the amounts of 1£ for a year. 



1 llale lAm't of Rate 


Am't. of 


Kate 


Am't of 


Rate Amt*of 


'percent l£or $1 


per cent 


1£ or $1 


per cent 


l/.orlD. 


p c'nt l/.orlD.i 


' 2 


1.02 


^ 


1045 


^ 


1.065 


^ 


1.085 


3 


1.08 


5 


1.05 


7 


1.07 


9 


1.09 


i sh 


1035 


5J 


1.055 


71 


1.075 


91 


1.095 


\ 4 


1.04 


6 


1.06 


8 


1.08 


10 


1.1 



When P T and K are given to find A. 

RULE. 

T 

P X R = A 

The rule explained, is thus; P, principal, multiplied by the ratio in- 
volved so many times, as the number of years direct is equal to the 
amount. 

Note. — Subtract the principal from the amount, the remainder will be 
tlie compound interest. 

KXAMPLE FOR ILLUSTRATION. 

1. What is the amount of 500 dollars, for 4 years, at 6 pel 
cent.? Ans. 631D. 23cts. 8m.+ 

According to the rule, the ratio must be involved into the time, an4 15 
that product multiplied by the principal, as follows: 

U R R R P D. I), cts. TO. 

1.06X1.06X1.06X1.06=1.26247696X500-631.23848000-631.23 8 + 
Observe, When the time is 4 years involve the ratio 4 times; when 
years, 5 times, &c. 

2. What is the amount of 248i. lOs. for 5 years, at 5 pci 
cent, per annom.^ Ans. 317/. 3s. Id. Iqr. and re 

Proceed according to rule, and involve the ratio 1.05, five times 
iQt'by the principal; mind and reduce the lOs. to 



l< 
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3. What will 748dolls. 50cts. amount to, in 4 years, at 6^ per 
:ent. per annum? Ans* 962donsv 92c(s, and rem. 

4. What is the compound interest of 250 dollars, for 6 years, 
at 7 per cent per annum/' Ans. 125dolls. 18cts. 2m. and rem. 

Find the amount, from which subtract the principal, for the compound 
interest. 

Annuities, Pensions^ fyc, in arrears^ at compound interest. 
In the following rule, U, represents the annuity, pension, or 
yearly rent; A, R and T, as before. 

- When U T and R, are given, to find A. 

RULE. 
T 
UR — U 

R — 1 ""-^ 

The above is multiplied by R involved into the time less U, and the 
-emainder divided by R less 1, is equal to the amount 

EXAMPLES. 

•1. What will an annuity of 200dolls. per annum, payable 
nearly, amount to in 4 years, at 6 per cent? 

Ans. 874D. 92cts. 3m. and rem. 

1.06Xl.06Xl.06X200~200«-52.49539200 for a dividend, 1.06—1 for 

divisor; divide, and the quotient will be the amount. 

2. What is the amount of a salary of 50/. to be paid yearly, 

Fit be forborne, or unpaid, for 5 years, at 5 per cent, per annum? 

Ans. 2761. 5s. 7d. 2.3qrs. 

Present worth of Annuities, ^c, at compound interests 
F, represents the present worth; U T and R, as before. 
When U R and T are given, to find P. * ''i 

RULE. m ^ 

u 

U : -i- R — 1 « P 

T 

- R 

"Explanation of the rule U divided by R involved into T, the quotient 
kbtracted from U, and the remainder divided by R less 1 will give P. 

EXAMPLES. 

1. What is the priflent worth of an annuity of lOOdoIls. per 
^num, to continue 3 years at 5 per cent? Ans. 272D. 32cts. 6m. 
fc R R U 
05X1.05X1.05=1.157625 the divisor; then, 100-5-1.157625-86.3837; 
fctly, 100—86.3837-1-05 (ratio less 1) the quotient will be the answer. 

2. What is the present worth of an annuity, or'yearly ren' 
^ 200dolls. to continue 6 years, at 6 per centt 

Tnvolve B6 times, and proceed asbeiiBrav - 
24 
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3. What is the present worth of a pension of 750dolk per 
annam, for 4 years, at 5 per cent.^ Ans. 4(2659*46cts* 2aL -|- 

QUESTIONS FOR EXERCISE, 

In most of the foregoing^ rules, placed promiscuously. 

1. Wiiat is the sum of 948|, added to one third of itself? 

Ans. 1265, 

2, .What is the difference between twice fire and thlrtj, sod 
twice thirty-five? Ans. 30 

3- If 4 and 8 make 14, how many will 9 and 10 make? 

Ads. 22} 

4. Divide one twelfth of 1956£- IBs. into eleven parts; and 
if my share is one fifth of the last quotient, tell me what it b.* 

Ans. 2£. 193. 3d. 2qr. f 

5. Suppose your grandfather, (if living,) to be 80 yean 
of age; your father 62; you are not so old as your grandfather 
by 42 years; what is the difference in years, between yoar la- 
ther and you? Ans. 24 jean. 

6. Kighty-five multiplied by sixty-three, will produce a cer- 
tain number; now, what numrber multiplied by thirty-six, will 
produce just the same? Ans. 148.75 

7. What is the difference between the square of 625, anH 
the square root of the same number? Ans. 390600 

8. If 5 oranges are worth 12 limes, and 3 limes cost2c(s. 
what will be the price of 6 dozen oranges.? 

Ans. ID. 15c ts. 2m 

9. If 2000 dolls, bank stock be purchased, at 102| per cent. 
iFhat does it come to.? Ans. 2047D. 50ct8. 

• ' ' 10. What is the difference between the interest of lOOOD. 
at 6 per cent, for 18 months, and the discount of the samesam, 
at the same rate and time? Aos. 7D. 43cts. 2m. rem. 

11. What is the difference in the content of a cubic bin, or 
box, that measures 6 feet every way, and another that roea* 
sures 3 feet every way? Ans. 189 feet 

12. If I sell cloth for 2i dolls, per yd. and lose 20 per cent. 
by the sale of it, how much did it coat{\> 

Ans, 3D. 43ct8. 7jm. 

13. If a captain, and 105 sailors take a prize worth 9000D. 
and the captain takes ^ for his share; and the remainder U 
divided equally among the sailors; what is the share of each! 

Anfi The captain must have 1500 dollars, and the shari 
' esich tailor 19 7ID» 42cts. 8m. rem. 
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14. What is the difference, and what the sum of, six dozen 
dozen, and a half a dozen dozen.^ Ans* Their difference is 

792, and their sum 936. 

15. Suppose a grocer mixes 2cwt. of sugar, worth 10 dolls. 
50cts. per cwt. 3 cwt. worth 9i dolls. 1 cwt. worth llj dolls, 
together, what is the value of lib. of this mixture? 

Ans. 93^J^ctB. 

16. If two men, O- and P. trade in company, O. puts in 630 
dolls* and takes -| of the gain; how much did P. put in? 

t Ans. 504 dolls. 

17. If 40 men can perform a piece of work in 17 days, how 
many men cun accomplish another five times as large, in a fourth 
part of the time? Ans. 800 men. 

18. There is a number, which, if multiplied by Jof |^ of 3^, 
will produce no more than 1, what is the square of that num- 
ber? Ans. ^^^, 

19. How many stones 1^ feet long |^ of a foot broad, and ^ 
of a foot thick, are equal lo 60 stones 2J feet long, 1^ feet 
broad, and 1-J feet thick.^ Ans, 371^ stones. 

20. If A. B. and C. have gained 1000 dolls, what is each 
man's share, suppposing B. to haye 10 per cent, more than A. 
and C. 20 per cont. more than B, 

Ans. A's. share is 29'>D. 39cts. 7m. |^|; B's. 321D.63ct8. 
7m. ijf; ami C's. 385D. 96cts. 4m. f -J-f. 

21. What is the continued product of -j^, f , and ^? 

Ans. 1. 

22. If a farmer has 60 hogs in his pen fatting, and finds that 
he has corn enough to keep them only 20 days; but wishing to 
keep them 50 days; the question is, how many must be turned 
oat, that the corn may last the remainder that time? 

Ans. 36. 

23. Suppose that a wall, that is 56 feet from the foundation 
be ^ of 1^ under ground -^ of -J- under water; how much of it 
is visible? Ans. 42 feet. 

24. Suppose that 1 am dispatched with a commission from 
New York, to a place 600 miles distant, and my rate of trav- 
elling is settled at ^ miles per day, and you five days after, 
are sent with fre?h OTders, artd travel 35 miles a day; where- 
abouts on the road will you overtake me. 

Ans. You would have to travel 437^ miles to overtake 
me; consequently, I should be 162^ miles short of 
my journey's end. 

25. If I buy stockings in New York at 69. per pair^ aad r 
terwarda sell them agaio ia BoatoO) at7ft« \]i« ^r^ ws^ws^ 
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ding the charges to have been upon an average 3D. per pair; 
what is the gnin per cent? Ans. 12^£. per cent 

26. If Emeline receives 600 dollars for her portion, and this 
sum is f of^Y oi her brother's, and 2| of her brotber^s portico 
is -J of her iather's estate; how much was he worth? 

Ans. 15125 dolli 

27. If a merchant buys 14 puncheons of 4th proof rum, con- 
taining 102 gallons each, which cost 1 doU. 12^i8« per gallon, 
and he proceeds to reduce the same, by putting 1 gallon of wa- 
ter to 3i' of rum, (for upon examination he finds that it it will 
bear that and no more,) after reducing it, he sells the whole at 
98ct«, per gallon; what is the profit on the whble.^ 

Ans. 192D.78cent9. 

28. Suppose 2 men hire a coach, to go from New York, to 
a certain place 60 miles distant for 20 dolls, and after they had 
proceeded 25 miles, they take in two men, upon condition of 
their paying proportionably; how much must each pay? 

. i The first two, each, 6D. Slots. 5m. J|§. 
^"^" I The last two, each, 3D, 68ct8. 4m. jVo- 
L^D. If I buy a farm for 3500 dolls, one half of the purchase 
money I pay down, and for the other half I give my note, 
payable In 2 years with interest at 6 per cent, and after it has 
^toud S months, I propose paying it off, provided the holder of 
it will allow si\ yvr cent, discount on the amount of the note, 
for the remainder of the time which he agrees to; what will i 
have to pay? Ans. ill685.18cts. 5m. rem. 

30, Suppose that a ladder standing upright should just reach 
the eaves of a house, known to be 40 ieet high, and a person 
slide the bottom or foot of the ladder 14 feet from the side of 
the house; the question is, how many feet did the top of the 
ladder fail or move down from the eaves by the movement. 

Ans. 2.531 -\- feet. 

31. If I have an orchard of Iruit trees, one half of which is 
winter apples ; one fourth summer apples ; one twelfth 
peach; une fifteenth pear; one twentieth cherry; and 30 plam 
trees; how many are there in the orchard, and how many ol 
each kind/ Ans. 600 in the orchard, of these, 300 are 

winter apples, 150 summer apple, 50 peach, 40 pear, 30 
cherry and 30 plum trees. 

32, What is that number which, being multiplied bj 33, the 
product will be {^, Ans. ^. 

33. If I buy i340 barrels of apples, for 3 dolls- 25cts. per 
barrel, upon a credit of 8 months, and aAer overhaulii^ them, 

JUiDg out those \ViaV ^ete ^^fec\^^^ v^VsxcVi ^sBA^at^to 5 
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barrel?, I sold the remiiinder for 4 dolls. 20cts- the barrel, pay- 
able in 10 [nontll^; i«hat is the gaioor loss per cent, reckoning 
6 per cent, for the present worth of both the buying, and sel- 
ling price? Ans. Gained 25D. d^cts. per cent. 

34. If a person's income is 400£. New York currency a year,^ 
how much may he expend daily in support of his family, to lay 
up enough to buy 145 acres of new land, at 4 dolls. 75cts. per 
acre? Ans. S5cts. 2m. §|J. 

35. If George and Benjamin trade together, and ^ain (ilK) 
dolls. George puts in 1000 dolls. Benjamin pats in so much 
that he mu^t have 350 dolls, of the gain; how much did Bea- 
jamin put in. Ans. 1400 dolls. 

36. If William owns |- of |^ of ^^ of a ship and cargo worth 
10840 dolls. !ind he sells his brother David § of ^^''^ of his part; 
what was the value of William's part; what does David's part 
come to, and what will their Uncle Isaac have to pay for -j'j- of 
the remaining part of the ship and cargo. Ans. William*spart is 

4878 do!l?.. David^s part comes to 1084 dolls, and their 
Uncle Isaac's, to 1G26 dolls. 

37. Suppose a person buys 12 lihds. of sugar at New Or- 
leans, the woi!jjht of the casks upon an average, being 8C.3qrs. 
141bs. tare per hhd. SDlbs. and he ships the same for New York, 
agreeing to pay 2 cents per lb. freight, besides ^ of a cent per 
lb. to the captain for his extra service, of seeing the. sugar 
stored, on arriving at New York; after said sugar had arrived, 
and been stored 4 months, the cost of which was 12Jcts. per 
C. per month; the owner sells it at lO^dolls. per C. what is the 
gain on the whole, after deducting 7 dolls, for sundry expences 
such as carting, &c. supposing that the sugar cost 5| dolls, per 
C. in New Orleans. Ans. The gain is 141D. 26ct8. 5m, 

p8. The ages of my two son^s are as follows: one is 5, and 
the other is 10 years of age; now, how must 1200 dolis. be di- 
vided between them, so that it may amount to equal sums at 
6 per cent, simple interest, when they shall be respectively 21 
years of age. Ans. The eldest must have 649J|^ dolls. 

the youngest 550 -^^ dolls. 
39. If to myiige there added be, " 

One half, one third, and half of three; 
Threescore one tenth, the sum, you'll see. 
What is my age come show to me? 
I write the answer, 33. 
40* If a person, for a sum of money, agrees to travel 
rods and returu to the place he started from, at thie end oi 
rod, how far has he to travel to perform V\x^ Vn^s vaoA 
24* 



inn 



VafcS. > 



282 (QUESTIONS FOR EXERCISE. 

whole diftance is to be trayelled Jo 5 hoan; how many miles 
an hoar is it? Ana. The distance is 31M. 4F. 20R. and the 

rate of travelling is 6M. 2F. 20R. 

41. There are two numbers, whose dividend is the number of 
inches in a solid foot, the quotient the square of 8; what is the 
divisor and the difference between the cube of the quotient,and 
the sum of the squares of the divisor and dividend. 

Ans. Divisor 27, and the difference 2724569 

42. If in a naval engagement, there is i of the men killed | 
wounded, one tenth driven overboard, and drowned, and the 
remainder, fit for duty, amounts to 306 men; how many were 
there on board, how many killed, and how many wounded, and 
how many drowned/' Ans. 680 on board, 170 killed, 

136 wounded, and 68 drowned. 

43. If out of 4 dolls, per week I lay up IScts. per day, (sun- 
days excepted,) and have saved 46 dolls. 95cts. how long was 
I laying it up« and how much have I spent in the time? 

Ans. 365 days or 1 year in laying up, and spent 
S161.05cls. 

44. Suppose that during the ebb tide, a boat should set oat 
from the battery at New York, for Sandy Hook; taking the dis- 
tance at 27^ mileri, and at the same instant another should set 
out from Sandy Hook, for New York; the current forwards the 
one, and retards the other, sny 2| miles an hour; suppose the 
boats to be equally laden, and the rowers equally good, and in 
the ordinary rale of rowing in still water, would proceed 
5i miles an hour, the question is whereabouts in the river 
would the boats meet.^ 

Ans. They would meet 20.625 miles from New York, 
and 6-875 miles from Sandy Hook. 

45. If a gentleman purchase a span of horses with a harness, 
the whole of which cost 500 dolls, the harness, if laid on the 
first horse, then both will be of equal value; but, if the har- 
ness be put on the other horse, he will be worth double of the 
first; how much did the horses and harness cost? 

Ans. The first horse cost 166f dolls, the harness 83^D. 
and the second horse 250 dollars. 

46. If a person sells oranges at 50d. per hundred, and there- 
by clears f of the money; but the season getting advanced and 
oranges growing scarce, he raised them to 57s. per hundred; 
what may he clear per cent, by the last mentioned price? 

Ans. 90j8. per cent. 
is the interest of {$25000 for 1 hour at 6 percent. 

K.\^. 17cta. Im* rem, 
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48. If a merchant buys two dozen pieces of tnnslin, for four 
times as many pounds, and sells them again for five times as 
much; but had they cost as much as they were sold for, what 
must they have been sold for to have gained at the same rate? 

Ans. 150£. 

49. Suppose a -merchant buys a quantity of rum and brandy, 
the whole of which costs 208 dolls, the quantity of rum 80 gal- 
lons, at 85cts. per gallon; and for every 5 gallons of rum there 
were 7 gallons of brandy; how many gallons of brandy were 
there, and how much per gallon? 

Ans. 112 gals, of brandy, at ID. 25cts. per gal. 

50. Suppose a man pretty well acquainted with numbers, 
should agree to work in a nail factory for one year, and to re- 
ceive for his labour, barely 1 nail for the first week, 2 nails for 
the second, 4 for the third, &c. doubling each week to the end 
of the year; what does his wages amount to, supposing it takes 
80 nails to make a pound, and the whole quantity to be sold for 
8cts. per lb? Ans. 4503.'>99627370D. 48cts. rem. 

51. Suppose Leonard, Abraham and Samuel, trade together; 
Leonard puts in a certain sum; Abraham puts in 247 pieces of 
muslin; Samuel puts in 650 dolls, and they have gained 725 dolls, 
whereof Leonard ought to have 220 dolls, and Abraham, 305; 
what is SamuePs share; what did Leonard put in, and what was 
the 247 pieces of muslin worth. 

Ans. SamuePs share is 200 dolls. Leonard laid in 715D. 
and Abraham^s muslin was worth $991.25cts. 

52. Find the number whose half being divided by 12, its J, 
by 8, its ^ by 6, and its ^ by 4; and each quotient shall be 9. 

Ans. .216 

53. Suppose I have purchased a farm for 3600 dolls, and the 
accounts stand thus; one third of the purchase money I paid 
down, one third was to be paid in 18 months, with the interest 
from the date, at 6 per cent, and the other third was to be paid 
12 months after the payment of the second, but no interest al- 
lowed; now at the end of 18 months, how much have I to pay- 
in all, if I settle the account; supposing that I am allowed 6 per 
cent, discount on the last payment for the 12 months. 

Ans. 2440 dolls. 07cts. 5m. ||:, 
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54« As I was beafingf on the forest grounds^ 

Up starts a hare before my two greyhounds; 
The dogs being light of Toot did fiiirly run, 
Unto her tifteen rods just twenty-one; 
The (lislance that she started up before, 
Wa;* fourscore sixteen rods just and no more; 
Now this I'd have you, unto me declare, 
How far I hey ran before they caught the hare? 
Ans. The dogs ran 836 rods, and the hare 240 rods. 

55. If GOOlhs. of beef serve 210 men 6 days, how many lbs. 
will serve 450 mru 5 weeks? An& 7500 

56. *lf John can build a boat alone in 5 days; David in 10 
days; Nathan in 20 days, and Charles in 40 days; how \Ga% 
would it take them to build a boat, if all worked together? 

Ans. 5J day?. 

57. Suppose I have an orchard consisting of S600 trees, the 
rows being IG feet a part one way, and 12 feel the other, ini 
rectanGfular lot of ground; how much land does the orchard 
take uj> Ans. 158077 -f acres, or 15 A. 3R. 18.8 -f P. 

58. Suppose that it is between 4 and 5 o'clock, and the min- 
ute hand, and hour hand arc both together; what o^clockijit? 

Ans. 2 1 ^j min. past 1 

MISCELLANEOUS. 

OF LEVEUS. 

There being three orders of levers, or three varieties, where- 
in the weight, prop, or moving power, may be differently ap- 
plied to the veclis or inflexible bar, in order to effect mechaDi- 
cal operations in a convenient manner. 

A lever of the first order has the power at one of its ends, 
and the weight to be raised put at the other; and the fulcrum 
or prop, somewhere between them. 

Observe. In this order, the power applied at one end, will be 
reciprocally proportional to the distance of those ends from the 
fulcrum,or point supported, or in the steelyards, as the distance 
of the weight from the point of suspension. 

EXAMPLES. 

1 will a person be able to raise, who presses 

the force of 160lbs. on the end of an eqni- 
JDg, which has a coDvenient prop exactly 10 
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From the length of the bar 108 inch, take the length of the prop from 
the end of the bar, viz. 10 inches; then state it, making the remainder 
the first term, the weight (160]bs.) the second, and the 10 inches the 
third; performed by inverse proportion. 

2. What weight hung 7 feet from the fulcrum of a steelyard 
will equipoise a hogshead of sugar that weighs 8C. it being free- 
}j suspended at 3 inches distant from the other end? 

Ans. 32lbs. 

Stated thus; Sin^ : 8C. :: 7ft. by inverse proportion. 

Id mechanism,a lever of the second order is where the power 
acts at one end; the prop fixed directly at the other end, and 
the weight somewhere between them. 

In this order of levers, their/orce is in contra proportion to 
their length. 

EXAMPLES. 

1. if a lever be 9 feet long, what weight lying 10 inches from 
the end resting on the ground, may be moved with the force of 
leOlbs. lifting at the other end of the lever? Ans. 17281bs. 

Stated thus; lOin. ; 1601bs. :: 9in. done by the Rule of Three Direct. 

A lever of the third order, is when the prop is planted at 
one end of the bar, the weight at the other, and the moving 
force somewhere between them. 

EFFECTS OF LIGHT, HEAT, AND ATTRACTION. 
Observe. The effects of light, heat and attraction, are re- 
ciprocally proportional to th.e square of their distance from the 
centre whence they are propagated. 

EXAMPLES. 

1. Suppose that Solomon and Seth sit in a room where there 
is a fire, from which Solomon is 4 feet, and Seth 8 feet distant; 
now, how much hotter is it at Solomon's seat than at Sethis? 

Ans. 4 times hotter at Solomon's. 
Square each distance, and the proportion of their products will be the 
answer; thus, as the square of the greater distance is to 1, so is the 
square t}f the lesser distance, &c. by inverse proportion. 

2. Suppose a body is placed 8 feet from a source of heat, 
and it becomes necessary that it should receive double the heat 
it does at that place, at what distance must it be placed to re- 
ceive the required heat? Ans. 5,6568+ feet. 

Square the distance, and say, as 1 is to the square found, so is 2 to the 
square of the required distance; performed by inverse proportion; ex- 
tract the square root of the number found, and it will be the answer. 

VIBRATION OF PENDULUMS. 
By experiment, it has been found,that a^enduUimSdAV 
long, Tibrates 60 times in one mliiute) wda ^ihft \^f«^ ^ 
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dulums are reciprocally as the square of the number of ihei 
TibratioDs, made Id the same space of time. 

EXAMprES. 

1. Give the length of a pendulum that will vibrate 120titDei 
in a minute. Ans* 9.8iQcbei 

A pendulum that vibrates seconds, wHI make 60 vibrations in aminute 
accordingly, say, as the square of 60 is to the length of the pendulum 
(39.2) so is the square of 120, the g'iven number, to the length of tlu 
pendulum required. Inverse proportion. 

2. Give the length of a pendulum that will swin^, or vibrate 
30 times in a minute. An?. 156.8 inches 

The first and second terms as before, and the square of 30 for the thin 
term. » 

DIVERHNG. 

1, Suppose a loaf of sugar weighs lllbs. in one scale, bill 
being put into another, it weighs only 81bs. what is the trot 
weight.^ Ans. Slbs. 2.3(a 

Rule. Multiply the two we%hts together, and extract the squarenMi 
of the pnxhict; said root will be the true weight. 

2« Suppose you wish 4 weights made so that you can wdgl 
any number of pounds, from 1 to 40; what must be the weigh: 
pf each? An«. lib. 3lhs. 9ibs, and 271b8 

llulc. 'J'o double of the first or least weight, (which is 1 pound,) Jult 
1, and it gives tlie second weight; tlieii; to double the weight of the* 
two weip^hts, add 1, and you iiavc tlie third weight; and lu <loubletlM 
gum of tijesc tiirte wcigins add 1, and it will be the fourth weight 

3. If the reckoning of a certain company nmount to 9n.2id 

and the number of persons be equal to the farthings each ppeni 

how many were there in the company, and how much did eacli 

<pend^ An?. 21 men, and oach spent 5Jd. 

Rule. Reduce the given sum to the lowest name mentioned; and the 
square root of that number will be the answer. 

Rules fur fmding the contents of Superficies and Solids. 

SUPERFICIAL MEASURE. 

The superficial area, or content of any plane surface, is con- 
sidered to be divided into squares, which is eitlier greater w 
less, according to the different measures by which they aw 
taken. If taken in feet, we say, the number of square (eeU il 
taken in inches, the square inches, &c. Thus suppose a boar^ 
measarM l foot, or 12 inches, upon each side; then, 12x12 s: 

inch in a superficial foot. 

""o find the content of a square, having equal siddi fl 

Ot \OT\f^ SC^Vi^tQ, 
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RULE. Multiply the length by the breadth, and the product 
will be the superficial content. 

The content of an oblong is found in the same manner only, 
the perpendicular breadth is taken, instead of measuring along 
the side or end. 

PROBLEM 2. To find the area or content of a triangle,* 

RULE, Multiply one of its sides by the perpendicular let fall 
from the opposite angle to that side, and half the product will 
be the content. 

♦ A triangle is a space included by three lines or sides. 

PROBLEM 3. Wiien the sides of a triangle are given, to find the con* 
tent. ^ 

RULE. From half the sum of the three sides, subtract each 
side severally; then, multiply that half sum and the three re- 
mainders together; and the sqi^are root of the last product will 
be the content of ihe trianijle. 

PROBLEM 4. To find the diameter, circumference, and content of a 
circle. 

RULE L To find the circumference of a circle, the diameter 
being given; say, as 7 is to 22, so is the given diameter to the 
circumference; or more exactly, as 113 is to 355, so is the di- 
ameter, &c. 

RULE 2. To find the diameter, say, as 22 is to 7, so is 
the given circumference to the diameter; or, as 355 is to 133, 
80 is the circumference, &c. 

RULE 3. To find the content. — Multiply the square of the 
diameter by .7854, and tlie product will be the area; or, mul- 
tiply half the diameter by half the circumference; and the pro- 
duct will be the area. 

PROBLEM 5. To find the content of an ellipsis or ov'al^ 

RULE. MtflTTply the two diameters together, and then multi- 
ply that product by -7854, the last product wj^Ube the area. 

^^N'SfJRATiqg OF SODI^S. \ 

The dimensior\9^.t|f sol>fJd are taken in inches, feet, &c. and 
are estimated b^ HMgsoKd feo^, inch, &c. Note, a foot contains 
1728 solid inches/.afti^jtg^ailedC'a cubic or solid foot. 

PROBLEM 6. TouJfiStme content of a dfXtPe, &c. having six sides, 
or being a regular spl^ haying three dimensions; viz. length, breadth, 
and thickness. ;'* ij *• . nX • ' ^ 

RULE. Multiply fne-6rea<ft\'by the width of depth, and that 
product by the lengtbj the' fast pr?JduVt*will be the solid con- 
tent; or multiply the content of the end or base by the length; 
and the product will be the content. % 
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PROBLEM 7. To find the content of a cylinder.* 

RULE- Find the contcDt of the base, or end, which is a circle. 
by rule 3d, under problem 4th; then multiply that content by 
the length; and the product will be the solid content required. 

* A cylinder is a round solid, of equal bigness from end to end 

PUObLEM 8. To find how many solid feet a round stick of timber, 
(of equal size from end to end,) will contain, when hewn square. 

RULE. Multiply twice the square of the semi-diameter, (or 
half diameter,) in inches by the length in f^pt, and divide the 
product by 144; the quotient will be the ansyv^er. 

PROBLEM 9. To find how many square edged boards of equal thick* 
ness, can be sawn from a log of a given diameter. 

RULE. Find the content of the log, when mad<i square, by 
the last rule; then say, as the thickness of the board, inciudlDg 
the saw-gap, is to the solid feet, s?is 12 ihches to the number 
of feet in the boards^ • ♦ 

PROBLEM 10. The dimensions of a bin or box being given; to find 
how many bushels it will hold. 

RULE. Multiply the length, in inches, by the breadth, and 
that product by the depth, and divide the last product by the 
solid inches in a statute bushel, (2150.425 inches) the quotient 
will be the answer. 

PROBLEM 11. To find the tonnage of a ship. 

RULF.. Multiply the length of the keel in feet by the bread:^ 
of the beam, and that product by the depth in the hold, and .i- 
vide the last product by 95, the quotient is the tonnage. 
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